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GROUND EFFECTS ON AIRCRAFT NOISE

William L. Willshire, Jr. and David A. Hilton
Langley Research Center

SUMMARY

A flight experiment was conducted to investigate air-to-ground propaga-
tion of sound near grazing incidence. A turbojet-powered aircraft was flown
at low altitudes over the ends of two microphone arrays. An eight-microphone
array was positioned along a 1850 m concrete runway. The second array con-
sisted of 12 microphones positioned parallel to the runway over grass. Twenty-
eight flights were flown at altitudes ranging from 10 m to 160 m.

The acoustic data recorded in the field have been reduced to 1/3-octave-
band spectra and time correlated with the flight and weather information.
The acoustic, tracking and weather information is presented in the Appendices
in a form which will allow independent analysis of the data. Only the acoustic
information which was emitted at an angle of 122.5 degrees is included. A
small portion of the data has been further reduced in a preliminary analysis
to values of ground attenuation as a function of frequency and incidence angle
by two different methods. In one method, referred to as the near-far compari-
son method, acoustic data at a microphone position close to the flight track
are chosen as a reference .and .are compared with data taken at down-range’
microphone positions. The second -method used was a direct comparison between
two microphones at equal distance from the flight track but over different
surfaces. .In both methods, the acoustic signals compared originated from
jdentical sources. Attenuation results obtained by using the two methods were
- in general agreement. The measured ground attenuation was largest in the
frequency range of 200 to 400 Hz. A strong dependence was found between
ground attenuation and incidence angle, with little attenuation measured
for angles of incidence greater than 10 to 15 degrees.

INTRODUCTION

The levels of noise received on the ground are strongly influenced by the
ground as a reflecting-absorbing boundary. During takeoff and landing, when
aircraft are the closest to the ground and to large numbers of people, air-
craft noise is emitted at nedr grazing angles to the ground, particularly
toward the sideline. A conséquence of the ground is that the received signal
at the sideline is different than what would be expected considering only the
effects of spherical spreading and atmospheric absorption. The difference in
measured and expected sideline levels is referred to as lateral attenuation.

Lateral attenuation is not solely due to ground effects. At low elevation
angles, shielding effec¢ts of the aircraft on the emitted noise may substantially
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alter the source directivity. A basic understand1ng of the contributing
effects in Tateral attenuation is required for accurate prediction of aircraft
noise. Lateral attenuation should be separated into shielding effects and
ground effects because of their differing physical origins. Shielding effects
are aircraft dependent while ground effects are functions of ground properties
such as porosity and roughness.

A procedure for predicting propagation effects on aircraft noise was
given by Putnam (ref. 1) in 1975. For predicting ground attenuation, Putnam
recommended the empirical curves developed by Franken and Bishop (ref. 2) for
ground-to-ground propagation and the civil NEF transition curve (ref. 3) for
air-to-ground propagation. This transition curve, which gives the dependence
of ground attenuation on aircraft elevation angle, is the more controversial
part of Putnam's procedure. The civil NEF curve has no ground effect above
about 7° elevation, whereas other estimates have been made that ground effects
persist up to 30°, 50°, or even 70° elevation angles.

Pao, Wenzel and Oncley (ref. 4) have proposed an analytically-based
prediction method for ground effects to replace Putnam's empirical method.
This newer method predicts both ground reflection and attenuation from the
empirical ground impedance formula by Delaney and Bazley (ref. 5). 1In
accordance with Putnam's method, the analytical procedure predicts that
ground attenuation of aircraft noise decreases quickly with increasing eleva-
tion angles. .

The only large data set on ground-to-ground propagation over large
distances was developed by Parkin and Scholes (refs 6 and 7) in the middle
1950's. They used a small turbojet engine as a noise source and made measure-
ments at logarithmically spaced intervals over a grassy terrain to distances
of 7 km. Data were recorded under varying weather conditions over a period
of two years and at two sites in England. Zorumski (ref. 8) has found fair-
to-good agreement between the Pao, Wenzel and Oncley pred1ct1on method and
the Parkin and Scholes data. A]though the data scatter is large (due to
variable weather and terrain conditions), the theory and data both show that
ground attenuation effects are largest in an intermediate frequency range
between about 200 to 2000 Hz. The theory also correctly predicts the magnitude
of the ground attenuation and the ground reflection effects.

There arelittle published data on the ground effect on air-to-ground
noise propagation. Walker has gathered data from several aircraft and
developed empirical curves for the ground attenuation as a function of fre-
quency and elevation angle (ref. 9). Their curves indicate large attenuation
effects (10 to 20 dB) at frequencies below 200 Hz. This result is in sharp
disagreement with the predictions and with the Parkin and Scholes data.
Mashita and Bauer (ref 10) have analyzed data from three aircraft and found
attenuation effects in the intermediate frequency range which roughly agree
with the low-angle predictions, however, their curves do not show the predicted
rapid decrease of attenuation with elevation angle. Mashita and Bauer also
clearly isolated aircraft dependent lateral attenuation effects and recommended
that the curve with least lateral attenuation be used for the ground
attenuation.
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The purpose of this paper is to present a comprehensive data base for
ground effects on air-to-ground propagations. These data are intended to
complement the Parkin and Scholes data by including the elevation angle of
the aircraft source as a variable. Shallow angles are emphasized since data
are needed in the regime to settle the questijon of the -dependence of lateral
-attenuation on angle. A turbojet aircraft, powered by a single rear-mounted
engine, is used as a noise source in order to minimize shielding effects.
Ground effects are calculated from the data to determine the variation of these
effects with frequency and elevation angle.

The experimental site and apparatus are described in the first section
of the paper. This is followed by descriptions of the experimental procedures
and data reduction methods. Ground effect calculation methods are given and
the results discussed in regard to their dependence on frequency and elevation
angle. Basic data on the aircraft flights, the weather, and the noise are
included as appendices so that independent studies of these data may be done
by other researchers. ‘ -

EXPERIMENTAL SITE AND APPARATUS

Test Site

The flight program was conducted during the first week of November 1978
at Wallops Flight Center, Wallops, Va. Figure 1 is a photograph of the general
experimental site. The aircraft flight track was along runway 10-28; the
flight track direction was from top left to the top right of the figuvre.

The microphone array was located along runway 04-22 and the grassy area above

(north of) the runway between the runway and the taxiway. The radar tracking - . -

site is located above and to the left of the intersection of runway 04-22
and 10-28. :

The grassy areas may be described as covered with institutional grass
which was cut every week. The width of the grassy area is 115 m for the wider
portion and 70 m for the narrower portion close to the flight track. The soil
under the grass is a mixture of sand and clay and was dry because the area had
received less than 1.3 cm of rain within the thirty days before the test.
Runway 04-22 is a 2500 m Tong, 50 m wide landing research runway with a
1300 m long, 16 m wide test section located on the centerline in the middle
of the runway. The test section consists of four sections of different
surfaces and finishes. The remaining portions of the runway are made of con-
crete finished with a burlap belt. The first test section which begins 860 m
from the north end of the runway consists of 132 m of the standard runway
surface with bands of grooves cut across the test section. The bands of
grooves were .7 m wide and spaced .7 m apart. The dimensions of the grooves
are .7 by .7 by 5. ecm. The second test surface is 460 m of Portland cement
concrete. The first half was finished with a canvas composition belt, the
second with a burlap belt. The center half of the second test surface is
grooved across the test section with .7 by .7 by 2.5 cm grooves. The third
surface is 214 m in lerigth made of Gripslop asphalt. The last section is



460 m of Bituminous concrete with the same grooved surfaces as the Portland
cement section. The first half of the last section has a surface aggregate
of .35 cm, the second 2.1 cm.

Aircraft

The aircraft used in the experiment is illustrated in figure 2. The
airplane is powered by two engines with afterburners. Each engine develops
11,930 Nof thrust at 100 percent military power setting, 17,130 N of thrust
with afterburning and 490 N of thrust at flight idle. The aircraft was
equipped with two optical corner cube laser reflectors. The main reflector
is located on a centerline pylon 7.2 m forward of the exhaust nozzle exit and .
a .6 m beneath the engine centerline. A secondary reflector is located on
the aft fuselage 5. m from the main reflector along the centerline, 2.2 m
forward of the nozzle exits, .2 m above the engine centerline, and .7 m
laterally from the centerline. Speed brakes are shown in the deployed position
behind the main laser reflector. Exhaust nozzles are .4 m in diameter with
.5 m centerline spacing. The nozzle centers are 1.4 m above the ground plane
and protrude .6 m behind the aircraft body. :

The aircraft was operated with its number one (left) engine at flight,
idle and its number two (right) engine at 100 percent military power without
afterburning. In order to minimize flight speeds, the landing gear and speed
brakes were deployed. This configuration necessitated the two laser reflectors.
During the incoming flight the laser tracker locked on the main reflector
but, after the aircraft passed the tracking station, the speed brakes and
main landing gear doors obstructed the line of sight to the main reflector.
Th$ aircraft was tracked during the outgoing flight by the secondary
reflector.

Laser Tracking

Laser tracking was used to provide the aircraft position as a function
of Greenwich Mean Time (GMT) for each flight. The location and orientation
of the spherical tracking system coordinates are shown in figure 3. The
tracker gives ¢, the azimuthal angle from true north, vy, the elevation
angle above the horizontal ground plane, and r, the ajrcraft range from the
tracking system. These variables are calculated at 1/2-second intervals
during the flight and then later converted to cartesian coordinates (X, Y, Z)
which are oriented, as shown in figure 3, with respect to the runways.

Constraints for unambigious tracking are ranges between 100 m and
36,000 m, radial ve]ogities less than 3,048 m/sec, and radial acceleration
less than 3,762 m/secé. Automatic tracking is possible for angular velocities
less than .45 radian/sec. The tracking system's accuracy is estimated to be
0.1 milliradian (root-mean-square) for the angles ¢ and vy, and 0.5 m for
the range. '



Acoustic Instrumentation

The acoustic instrumentation consisted of twenty microphone systems
Tocated in five mobile vans. These microphones were positioned in two linear
arrays: one over the concrete runway 04-22 and one over the grass strip
parallel to the runway. The microphone positions are illustrated in figure 4;
and the cartesian coordinates are listed in Table I in the runway-fixed XYZ-
coordinate system. The components of a microphone system are illustrated
in block form in figure 5. The recorded acoustic signals are time correlated
with GMT.

Each acoustic instrumentation system was laboratory calibrated prior to
going into the field to document the system's linearity, sensitivity, distor-
tion, and noise floor. The results of the laboratory calibrations were
used to insure that the equipment used operated within the manufacturer's
specifications. Precalibration of level and frequency response and post
calibration of level were done in the field. A piston phone was used in the
level calibration and a pink noise source in the frequency response calibra-
tion. The pink noise calibrator signal was inserted into a microphone system
behind the microphone preamplifier. .

Weather Instrumentation

Weather measurements were made at a number of Tocations, shown in figure 4,
along runway 04-22. Wind speed, wind direction, temperature and relative
humidity were measured with portable 1.2 m weather stations located near Vans
T and 5 in the open areas south of runway 04-22. A 10-meter-high portable
weathar station was located near Van 2 and measured barometric pressure in
addition to the variable measured with the 1.2 meter stations. The output
of the 1.2 stations was in the form of strip charts while the-output of the
10 m station was digitally encoded and recorded on the magnetic tape
recorder in Van 2. The output of the 10 m station could also be conveniently
read in a real-time mode inside the van. Detailed descriptions of both types
of weather stations may be found in reference 11.

A retrievable balloon was used to raise a weather measuring instrument
package. Profiles of temperature, relative humidity, and wind speed up to
an altitude of 500 m were measured with the balloon package. The altitude
of the package was computed from pressure differences between the measured
ground pressure and pressure measured aloft. The output of the-package was
telemetered down to an instrument van on the ground where it was displayed
in a real-time mode and was encoded and recorded on magnetic tape. The
balloon weather station is described in more detail in reference 12. Additional
weather information was obtained from three permanent weather stations located
by Building N-159, Damage Control, and the triangle area. The N-159 Station
has a sensor height of 10 m, the Damage Control sensor height is 4 m, the
triangle station sensors have heights of 3, 6, 9, 12, 15 m. Each station was
instrumented to measure wind speed, wind direction, and temperature. The
N-159 site was also equipped for the measurement of dew point and pressure.
The output of the N-159 and Damage Control sites is in the form of strip charts
while the triangle site output is in the form of computer listings.



EXPERIMENTAL PROCEDURE

Flight Procedure

The particular conditions for a flight were radioed to the pilot before
the aircraft was incoming to runway 10-28. The flight path of the aircraft
for every run was from the west to the east above the centeriine of runway
10-28 at a prescribed altitude. The aircraft was flying at the particular run
conditions at least 800 m before and after the intersection of runways 04-22
and 10-28. After each run the pilot would radio the control tower to inform
the project engineer of the aircraft's nominal power setting, altitude, and
indicated air speed for the run just completed. The various runs and their
corresponding flight conditions are listed in Table II. There were 28 flights
flown in two days of testing. For the majority of the flights the number one
(1eft) engine was at flight idle and the number two (right) engine was at a
neminal power setting of 100 percent military. Note that two runs at an
altitude of 18 m were flown with number two engine in full afterburner.

Run 28 was done under ground static conditions. For the static test the
aircraft was positioned 14.4 meters north of test point 72 Tocated on the
centerline of runway 04-22 at the 22 end of the runway. The aircraft's
magnetic heading for the static run was approximately 85°. The distance down
the centerline of runway 04-22 from the intersection of runways 04-22 and
10-23 to the static test site was approximately 510 m.

Tracking Procedure

The tracking of the aircraft was accomplished with the use of a laser
tracking system in conjunction with a conventional radar system. After a run
when the aircraft was getting into position for another flyby, the laser
tracker would lose track due to obstructions of the line-of-sight path
hatwaen the laser and the reflectors on the aircraft. The conventional radar
system was used to Tocate the incoming aircraft to aid the laser tracker to
lock on targast.

The laser tracker also lost track of the aircraft during each run. The
loss of laser track during each run was due to the large rotational rate
required of the radar pedestal to track the aircraft and due to obstructions
of the 1ine-of-sight path between the laser tracker and the laser reflectors
mounted on the aircraft. At the aircraft's closest point of approach to the
laser tracker, the aircraft was at a range of approximately 600 m traveling at
a speed of approximately 90 m per second. The electronic system of the tracker
was capable of handling the resultant angular velocities but the radar pedestal
could not operate automatically at a sufficiently high rotational rate. The
line-of-sight obstruction between the laser tracker and laser reflectors were
due to the speed brakes and landing gear doors. When the laser track was lost,
the operator would manually rotate the pedestal and reacquire the aircraft
with open sights so that autotracking could be reestablished. The loss-of-
‘track introduces gaps, ranging from three to seven seconds, when no usable



positional information exists. Many practice flights were flown before the
acoustic tests were run to acquaint the radar operators with the manual
tracking procedure.

Acoustic Data Acquisition

The operators of the instrument vans were instructed by a radio trans-
mission from the project engineer to turn on the tape recorders when the
aircraft was incoming approximately 800 m from the intersection of runways
04-22 and 10-28. The tape recorders were turn off when the amplitude of the
received signal of the aircraft was down in the ambient noise. After a run,
the project engineer would radio each instrument van and inquire about data
quality (i.e., microphone amplifier overload, wind, local ambient conditions,
etc.). The van operators were then informed of the next run's identification
number and characteristics. Each van operator kept a written data log
sheet and recorded a voice annotation of each run condition on the van's
tape recorder.

Weather Data Acquisition

The weather stations positioned throughout the microphone array were
turned on before a data-taking period and were operated continuously for the
test period. A1l of the.weather information measured was time correlated with
GMT. Each weather station was equipped with a real time output as well as a
data storage medium.

The weather balloon was equipped with four microphone systems and a tape
recorder. To make acoustic measurements the balloon was released to a height
of 600 m. A weather profile measurement was made as the balloon ascended.

The tape recorder on board the balloon had approximately 45 minutes of magnetic
tape capacity. After 45 minutes of flight time, the balloon was brought down
while a weather profile was being taken. Once on the ground the magnetic tape
in the recorder was changed and the balloon was released again and another
cycle started. The time required for a complete cycle was about an hour.

DATA REDUCTION

Tracking Data

The direct output of the laser tracker is recorded digitally and consists
of spherical coordinates referenced to the laser pedestal. Coordinates are
given for each half second of a flight track. Azimuth is defined as the
angular deviation in a clockwise sense from true north. Elevation is defined
as the angular deviation from the horizontal; the positive direction being
upward. Range is measured with respect to the laser pedestal. A1l of the
tracking information is synchronized with GMT.



The tracking data for each flight were changed from the Spherical radar ,
coordinates to the cartesian system shown in Figure 3. As noted earlier, the
laser tracker lost track of the aircraft during each run. Included with the
digitized tracking data is a flag which indicates the operational mode of the
radar when the data were acquired. In processing flight tracks, a straight
Tine was used to fill the data gaps. The tracking data points forming the
end points of a gap were thrown away and a line was computed between the new
gap endpoints. Interpolated data points were filled in at half-second intervals
with their data flags set to a value of 2 to indicate interpolated data points.

The file-name format for a radar data file is EGAR nn.RAD where nn is
a particular run number. Table III is an example of a computer listing of
radar file EGAR26.RAD. Figure 6 is the same file illustrated in another way.
In the figure the three-dimensional tracking information is split up into
two two-dimensional views: an X-Y view and an X-Z view. The X-Y view
includes an outline of the Wallops runways used in the test and the microphone
positions by their assigned numbers. The microphone locations are along
runway 04-22 and the aircraft's ground track is the dashed 1ine along runway
10-28. Evident in the X-Z view is the straight line that has been computed
to fill in a gap in the tracking information due to loss of track.

Weather Data

A representative sample’ of the weather information available is i1lus-
trated in Table IV for run 27. Weather information taken during the approxi-
mate time of run 27 from the ground weather stations is tabulated in Table V.
Profiles of wind speed, temperature, and relative humidity taken through use
of the instrumented balloon package for run 27 may be found in Appendix B.

Acoustic Data

The analog tapes of the flyover noise were reduced by one-third-octave
band analysis. The frequency range of the analysis was from 20 Hz to 10 kHz
with an averaging time of 1/8 second. The frequency range was selected to
include more than the useful frequency range of the data. The 1/8th of a
second averaging time was necessary because of the large angular velocity of
the aircraft with respect to the microphones closest to the flight path. The
one-third-octave band analysis was initiated for each run as soon as possible
after the recorders were turned on in the field. The analysis was stopped
when the amplitude of the received noise from the aircraft approached that
of the background noise. Figure 7 is an illustration of the electronic
equipment used in the one-third-octave band analysis.

The reduced acoustic data were divided into data files for each microphone
for each run. The data files were assigned unique names and are stored on a
magnetic disk. The data file structure is a sequence of.one-third-octave
band spectra _separated in time by the one-third-octave band analysis aver-
aging time (1/8 of a second); associated with each spectrum is a GMT,
an overall level and a dBA level.
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Each microphone for each testing period has two calibration data files.
One of the calibration files is the result of a one-third octave-band analysis
of the piston phone calibration; the second calibration file is the result of
the analysis of the recorded pink noise calibration signal. The piston phone
calibration is used to calibrate the amplitude of the one-third-octave band
analysis. The pink noise calibration file is used in the acoustic data
reduction software programs to correct for deviations from a flat frequency
response of the record/playback system.

The quality of the reduced acoustic data was first checked by inspection
of the overall time histories for each run for each microphone. Overall time
histories for microphones 2, 4, 6, and 8 for run number 27 are illustrated
in figure 8. The analysis averaging time for the time histories shown is
1/8 second. Also illustrated in figure 8 is the acoustic data file-name
structure; acoustic data file names are of the following form: EGFRnn.Mmm
where nn represents the run number and mm the microphone number. Broadening
of the shape of the aircraft's time history is evident as the distance from
microphone to flight path increases with microphone number. The effect of
atmospheric propagation anomalies are more evident in the further microphone
Tocations due to the Tonger propagation distances and smaller received signal.
Table V is a computer 1isting of data file EGFR27.MO2.

Ambiguities may exist in the results of the Towest frequency one-third-
octave band analysis for the close microphones because of the impulsive
nature of the received signal. The low-frequency bound of useful noise
emitted by the aircraft is approximately the 100 Hz one-third-octave band. —
The one-third-octave band analyzer used in the data reduction process passes
an input signal in parallel through various active one-third-cctave band
filters and selectively samples the output of the filters. The limiting
feature of this analysis for the present case is the response time of the
filters. A customary manner of characterizing filter responsé is to compute
a so-called "BT" product (bandwidth multiplied by time width of the signal);

a BT product in the range of 50 to 100 is considered satisfactory. For the
100 Hz one-third octave band and the time history of data file EGFR26.M16, a
BT product calculation leads to a result of about 20 - 25. The reduced data
at the lower frequency bands must be viewed with the limited response times of
the filter in mind. However, the problem has its greatest effect in the
example given. For higher altitude flights, microphones positioned further
from the flight path, and higher frequency one-third-octave bands, the problem
of Timited response time of the filters lessens and rapidly diminishes.

Spectra of run number 27 for microphones 2, 4, 8, and 16 are shown in
figure 9. Beta (B) is defined as the angle between the horizontal line from
the receiver to the normal intersecting the source position and the slant
range (SR). A data file consists of a collection of such spectra separated
in time by the analysis averaging time constant. The criterion which was used
to select the four spectra shown out of their respective data files is that
each of the chosen spectra had the Targest overall level. Observed in the
spectra of figure 9 is a double hump formation which broadens (over a number of
one-third octave bands) and deepens with increasing propagation distance.



CALCULATION OF GROUND EFFECTS

Various possible methods may be used to calculate ground effects. Most
methods are comparative in nature in that a relative difference is taken
between two microphone signals. After a methodology is chosen, the manner in
which the portions of the signals to be compared are selected becomes a criti-
cal issue. Criteria which may be used to select the portions of the signals
are maximum overall level, maximum level in a particular one-third octave band,
closest point of approach, and sound emission angle, to name a few. From a
trial and error approach, two methods to compute ground effects which were
found to be the most reliable and consistent are described in this section
of the paper. Included in the discussion is the criteria used to select the
portions of the signals to be compared. In the appendices, acoustic, weather,
and tracking information is compiled in a form which it is hoped will allow
indeapendent researchers to analyze the data using different methodologies.

The Targe amount of acoustic data was compacted into a volume which more
readily could be included in a single publication. Only the acoustic data
that were emitted at an emission angle of 122.5 degrees are included in the
appendices. The significance of 122.5 degrees emission angle is included in
the following discussion. .

Comparison of Near and Far Microphones

The method used by Parkin and Scholes (refs. 6 and 7) to calculate ground
effects was a comparison in the frequency domain of near and far microphones
positionad over the same terrain. In the method a microphone close to the
acoustic source is chosen as a reference microphone. The reference microphone
signal is compared to the signals of the remaining microphone locations,
referred to as measurement microphones. Corrections are made to measurement
microphone signals for differences in spherical spreading and atmospheric
attenuation between the reference microphone and the measurement microphone
locations. The difference is then taken between a reference spectrum and a
corrected measurement spectrum. The result of the subtraction is a measure
of the relative difference in ground effects between the two positions. If
the reference microphone signal is free of ground effects, the procedure }
results in a measure of the absolute ground effect of the measurement location.

In practice the method of comparing near and far microphones is very
sensitive to differences in sound directivity between the signals to be com-
pared. With a static experiment like those of Parkin and Scholes, the
problem of differences in source directivity was not large. As an aircraft
flies by a microphone, the emission directivity angle of the received signal
is constantly changing. The problem of directivity synchronization involved
in comparing two signals from different microphones in a flight experiment
is a major one. For flight work the solution is to insure that the signals
from two different microphones to be compared have the identical source
emission angle.

For the present study implementation of the near-far comparison method
was accomplished with the aid of a computer using the data management system

10



discussed in an earlier section. A reference microphone, run and source
emission angle are selected. The reference microphone usually chosen is
microphone 16, a 1.2 m microphone under the flight path. This particular
microphone is selected because it has minimal influence of ground effects

since it is positioned over an acoustically hard surface (concrete) and is
under the flight path. A1l microphones above a surface, however, are subject
to the influence of the interference between direct and reflected sound paths.
The emission angle chosen is 122.5 degrees, referenced to the forward inlet
direction. This particular angle freezes the position of the aircraft so that
the acoustic ray paths to a particular microphone are ideally over and

parallel to the surface the microphone is over, either the grassy median
between runway 04-22 and the taxiway or the runway itself. The position of the
aircraft which satisfies the emission angle requirement with respect to the
reference microphone is calculated. A propagation time from this aircraft
position to the reference microphone position is calculated using an average
spead of sound. This average speed of sound is calculated using a layered
model of the atmosphere incorporating a measured weather parameter profile.

The receive time for the reference microphone is the emission time plus
the propagation time. The two one-third-octave band spectra of the reference
microphone data file located on either side of the calculated receive time
are averaged together to form a reference spectrum. The reference spectra is
propagated without losses to a standard reference slant range of 100 m. The
standard reference slant range allows comparison of results obtained from
reference spectra from different height flights. For the particular run, a
second microphone is chosen and referred to as a measurement microphone. A
measurement spectrum is computed in the same manner as the reference spectrum
using the same emission angle. Corrections are applied to the measurement
specirum to remove the influence of spherical spreading and atmospheric
absorption due to the larger propagation distance of the measurement spectrum
than that of the reference spectrum. The measurement spectrum is corrected
to a 100 m slant range in terms of spherical spreading and to the original
slant range of the reference spectrum in terms of atmospheric absorption.
Atmospheric absorption corrections are calculated using the SAE ARP 866
method for the determination of molecular absorption. :

The corrected measurement spectrum is subtracted from the reference
spectrum. A ground effects spectrum results for the particular geometry
(microphone combination and run) selected. The ground effects spectrum may
be plotted for the particular 8 associated with the measurement spectrum or a
number of ground effects spectra may be combined to form plots of ground
effects versus angle for individual one-third-octave bands.

Comparison of Microphones Over Concrete and Grass

An alternative method to the near-far comparison method to calculate
ground effects is a direct comparison between two microphones equal distance
from an acoustic source but positioned over different surfaces. One microphone
should be located over an acoustically hard surface, the other over an
acoustically soft surface. An advantage of the direct comparison method is
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that there is no need to use corrections for differénces in spherical spreading
and atmospheric absorptionbetween the two signals to be compared. The direct
comparison method has the same source directivity problem as the previous
comparative method. To solve the problem the source emission angles of the

two signals to be compared are again constrained to be equal. The difference

is then taken between the signals of the two microphones in the frequency domain.
The result is a spectrum which is a measure of the relative difference in

ground effects between the two microphone locations.

A microphone pair, run number, and source emission angle are input into
a data analysis computer program. The possible microphone pairs for the
present study which are equal distance from the flight path are the following:
microphones 1-13, 2-14, 3-15, 8-18, 9-19, and 11-20. An emission angle of
122.5 degrees is selected. As discussed in the previous section, an emission
angle of 122.5 degrees freezes the aircraft position so that the acoustic rays
to a particular microphone will be over and parallel to the surface the micro-
phone was on. Once the emission position of the aircraft is found, a propa-
gation time to a particular microphone is computed. The propagation time is
added to the emission time to yield a received time for the microphone. The
on2-third-octave band spectra on either side of the receive time in the micro- -
phone's data file for the particular run being used are averaged. Spectra
for both microphones of a pair are calculated in this manner using the same
source emission angle. The difference is taken between the two spectra to give
a ground effects spectrum. The ground effects spectrum represents the differ-
ences in ground effect between the two Tocations for the two surfaces .with simi- . . ..
Tar geometry of the microphones and aircraft position. Similar -to the
near-far comparison results, the direct comparison results may be displayed
as a function of frequency for a particular B or as a function of B for a
particular one-third=octave band.

DISCUSSION OF GROUND EFFECTS VARIATION WITH FREQUENCY

Results of the near-far comparison method are illustrated in figure 10(a)
through 10(e). The reference microphone used was microphone number 16, a 1.2
m microphone positioned under the flight path over the intersection of runways
04-22 and 10-28. The measurement microphones, all positioned over grass,
were microphones 2, 4, 6, 8, and 11. The five plots of Figure 10 represent
the results of the near-far method for one run of the five different height
flights flown. The directivity angle chosen to select the portions of the
microphone signals to be compared with was 122.5 degrees. Plotted along the
ordinate is ground attenuation in decibels, along the abscissa is frequency
in Hertz. The sign convention used in calculating the ground attenuation is
that a positive value signifies an attenuation. The legend in the upper right
of each plot identifies the curves and lists the values of B8 and slant ‘
range of the measurement Tocations when the aircraft position was frozen.

For example, the solid curve in figure 10(a) is the result for microphone 2
using microphone 16 as a reference for run 24. When the aircraft position was
frozen, the slant range to microphone 2 was 262 m with a B of 33.6 degrees.
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The first plot in figure 10, as mentioned in the example, is the result
for run 24, a 160 m flight. The measurement microphones closest to the flight
track, microphone 2, has the lTargest value of B and the smallest measured
ground attenuation. As the measurement microphones get farther away from the
flight track, the measured excess attenuation increases. The largest ground
attenuation is found in the frequency range of 100 - 400 Hz.

Plot 10(b) is for run 19, an 80 m flight. Plot 10(c) is for a 40 m
flight, plot 10(d) a 20 m flight, and plot 10(e) a 10 m flight. A trend of
greater ground attenuation for small B 1is observed in the plots. An excep-
tion is the result for run 19 and microphone 6 and 8. In this instance, the
measured ground attenuation for microphone 8 is less than that for microphone
6, despite the fact that the g associated with microphone 6 is larger than
the B associated with microphone 8. The frequency range of maximum excess
attenuation in all of the plots is from 100 to 400 Hz. In the last plot
(10(e)) for the lowest flight and the smallest value of B, the measured
ground attenuation for the last three microphones collapses together for
frequencies greater than 100 Hz. For lower frequencies the trend of larger
ground attenuation for smaller g values is again observed.

Results for the direct comparison method are illustrated in figure 11.
A result is shown for one of each of the five heights flown. The actual run
sequence of the results shown is run 23, 20, 17, 13, and 3. The corresponding
haights of the runs are 160, 80, 40, 20, and 10 meters. Results are shown
for four pairs of microphones for each run. The microphone pairs used were
microphones 2-14, 8-18, 9-19, and 11-20. A1l of the microphones used were
1.2 m microphones. The abscissa, ordinate, and legend are identical to the
ones used in figure 10. However, in the legend the curve for a microphone pair
s identified by the microphone of the pair which is positioned over grass.
For example, in figure 11(a) the result for the microphone pair 2-14, the solid
curve, is labeled EGFR23.M02. :

The same general trends are observed in the direct comparison results
as in the near-far comparison results. Namely, increased measured ground
attenuation for decreasing B. This is particularly true of the results for a
specific run. Although there are four microphone pairs, the last three pairs
are close together compared with their distance from the flight track. The
resulting B for each plot cluster around two values, the value for the
closest pair or the value for the last three pairs. A second trend seen in the
direct comparison result as well as in the near-far results is the frequency
range of the Targest measured ground attenuation. The largest ‘measured ground
attenuation is seen in figure 11 to be in the frequency range of 100 to 400 Hz.

DISCUSSION OF GROUND EFFECTS
Variations with Look Angle
The spectral results for the five flights of the near-far comparison

method given in the previous section may be combined to yield plots of
ground attenuation versus B8 for individual one-third-octave bands. Plotted
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in figure 12 are the excess ground attenuation results obtained by the
near-far comparison method given as a function of g for the following five
one-third-octave bands: 63, 125, 250, 500, and 1000 Hz. Plotted in each
figure along the abscissa is B 1in degrees and along the ordinate ground
attenuation in decibels. The data points are plotted with-different symbols

to indicate the slant range associated with that particular data point. Listed
in the legend at the top of each figure is the range of slant range for each
symbol. The different symbol plotting scheme which really identifies which
microphone a data point originated from was an attempt to check for a slant
range dependence in the data. In the plot for the lowest frequency band,
12{a), there is a small amount of measured attenuation for small values of

B but at larger values of B the measured effect diminishes to zero. The
scatter in the data is the greatest for the smallest values of B. The data
scatter would be expected to be greater for the smaller values of B8 because
the small values of B are associated with the microphones farthest away

trom the flight track and therefore have the largest propagation paths. In

the next plot, 10(b), for the 125 Hz band there is an increase in the measured
attenuation for small values of B (less than 4°), an apparent amplification
for values of B between 4° - 16°, and an attenuation for the last data point.
There is more scatter in the data and the last point disrupts the trend seen
carlier of the measured ground attenuation going to zero as the value of B8
increases. In the 250 Hz plot the measured attenuation is larger and tends to
zero as B increases. The measured attenuation in the next plot, the

500 Hz band plot, is less than in the 250 Hz band plot but a rapid decrease with
increasing B s observed with the envelope of data points going to zero
attenuation for large values of B. In the last plot for the 1 kHz band the
measured ground attenuation is small for all but the smallest values of B
with the data points scattered about the zero ground attenuation line.

The direct comparison results are redrawn in a ground attenuation versus
B for particular one-third-octave bands format in figure 13. The same one-
third-octave bands are shown in the same sequence as for the direct comparison
data illustrated in figure 12. A problem associated with the direct comparison
method applied to the flight program addressed earlier is clearly observed in
this particular data presentation. The problem is that the microphone pairs
which are applicable to the direct comparison method are either close to the
flight track or at the end of the microphone array far from the flight track.
The result is that most of the data points are clustered together with small
values of B with only a few data points with Targer values of B. The data
points in the 63 Hz band plot are clustered about a zero ground attenuation
Tine indicating Tittle measured ground effect. Ground attenuation decreasing
with increasing B and tending toward zero (except the last point) is seen
in the 125 Hz band plot, figure 13(b). Large attenuations are measured for
small B 1in the 250 Hz plot with the attenuation rapidly diminishing with
increasing B. The measure attenuation is less in the 500 Hz plot but the
tendency of going to zero with increasing B 1is again observed. The data
points are scattered around a zero line in the highest frequency plot, the
1 kHz plot figure 13(e) for all measured values of B.
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CONCLUDING REMARKS .

Documentation of the flight experiment for low-angle propagation included
discussion concerning the aircraft, the acoustic instrumentation and set up,
the weather instrumentation, the experiment site, and" problems encountered
during the experiment. The reduction of the acoustic data by one-third octave
band analysis was described, as was the reduction of the tracking and weather
information The data management system designed to handle the large quantity
of acoustic and tracking data was outlined.

Data analysis which is not the main purpose of the present paper
proceeded along two paths. A near-far comparison method was used to calculate
ground effect using a sample of the data taken. In the near-far comparison
method the signals of two microphones positioned over the same terrain are
compared. Results of the near-far method are given for four microphones roughly
evenly spaced along the microphone array positioned over grass for five runs.
The results are shown in two formats: a ground attenuation versus frequency
for fixed B or a ground attenuation versus B for fixed frequency. The
second analysis technique used to compute ground attenuation was a comparison
batwzen two microphones equal distance from the flight track but positioned over
different surfaces. Direct comparison results are also given for five runs
in both data presentation formats. In both analysis techniques, a constant

emission angle criteria was used to select the portions of the two microphone
signals to be compared.

The results of the two analysis methods agree in general. The largest
ground attenuation was measured for the one-third-octave bands in the frequency
range of 100 to 400 Hz. The measured ground attenuation quickly diminishes
with increasing B. In most cases the measured ground attenuation was close
to zero for B greater than 10 - 15 degrees. The results did exhibit quite
a bit of scatter. The scatter discussed in the results is caused by many
contributing factors. Probable factors are atmospheric parameter gradients and
fluctuations, the data sampling rate in the analysis, uncertainties in
aircraft position and dimensions of the tested surfaces.

An advantage of the direct comparison method over the near-far comparison
method is that corrections are not needed for differences in atmospheric atten-
uation and spherical spreading between the microphones being compared. The
two microphone signals being compared in the direct comparison method have
the same emission angle and geometry; finite microphone height effects caused
by differences in path length between the direct and reflected array are the
same for both signals.

As in any comparison technique, the result is the relative difference

between the two things being compared. In the near-far method the result is

the difference between two signals propagating over the same terrain but for
different distances and geometries with the accompanying differences in
atmospheric absorption and spherical spreading being accounted for. In the .
direct comparison method the result is the relative difference between two sig-
nals which have identical propagation paths except one is over grass, an acous-
tically soft surface, and the other over concrete, an acoustically hard surface.
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TABLE I
COORDINATES OF MICROPHONE POSITIONS IN METERS

Mic.
No. X Y Z
1 -243.69 53.34 0.00
2 -246.74 53.34 1.20
3 -249.78 53.34 9.14
4 -462.99 53.34 1.20
5 -755.45 53.34 1.20
6 -926.01 79.25 1.20
7 -1149.61 79.25 1.20
8 -1388.97 79.25 1.20
9 -1606.81 79.25 1.20
10 -1848.92 79.25 0.00
11 -1851.96 79.25 1.20
12 -1855.01 79.25 9.14
13 -243.69 0.00 0.00
14 -246.74 0.00 1.20
15 -249.78 0.00 9.14
16 0.00 0.30 1.20
17 0.00 0.00 1.20
18 -1388.97 0.00 1.20
19 -1606. 81 0.00 1.20
20 -1851.96 0.00 1.20



TABLE TI NOMINAL AIRCRAFT OPERATING CONDITIONS

Power Setting, %

Date Run No. Alt. (m) Engine 1 Engine 2 Time (GMT)
11/1/79 1 9 Idle 100 11 46 38
2 9 " " 11 54 13
3 10 ' " " 11 58 37
4 10 " " 12 02 32
5 10 " ! 12 06 47
11/2/79 6 12 " " 19 37 32
7 12 ' " " 19 42 45
8 12 " " 19 48 43
9 12 " " 19 52 32
10 18 " " 19 56 13
1 18 " " .19 59 50
12 18 " " 20 03 50
13 18 " " 21 02 23
14 18. ! Fuil Burner 21 05 58
15 18 " - Full Burner 21 09 40
16 36. " 100 21 13 48
17 36 ' n " 21 17 28
18 36 " " 21 19 58
19 73 " " 21 25 49
20 73 " " 21 29 34
21 73 " " 21 33 05
22 146 " " 21 36 39
23 146 " " 21 40 05
24 146 " " 21 43 18
25 9 " " 21 48 00
26 9 " " 21 51 58
27 18 " " 21 55 37
28 Static Off "
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MODE

TABLE I1I

GMT

211521
211523
211521
211521
213523
213523
211521
2135211
215211
215211
21315211

N

v,

"

DU N U

e Y DO DD~ O

(8]

2

21:52312.5
21:52113,0
21:152:813,5
21:152:3114,0
21:152:14.5
21152:15,0
21:152:15,5
21:52316,0
21:52216,65
21152117,
21152117.5
21:52318,4
21352818,5
21:52119,2
21:52119,5
21:52:123,9
21852:27,5
eliS2:21.3
21:152:21,5
21:152:22. 0@
c1152:22,5
21152:23,9
£13152123,5
21:52:24,7
21:152:24,5
21:52:25,.7
21:52125,5
21:52126,0
21:152:26,5
21:52327,9
21:%52:27,5
2{:52:28,¢

2lis2rad,s

l

RADAR FILE EGAR2G.RAD

 HETERS
O S
“716.2 1155,0@ 9
-693,9 1114,3 9
~bhh,3 1974,9 9
»h41,5 - 1034,7 9
=617,1 995,1 9
=592.6 955,5 9
-567u7 915.7 9
543,27 B75.7 9
=518.3 836,2 12
=d493,7 796.5 12
=l4HR, U 756.4 10
-{d43,3 716,46 9
“U17,7 676,8 9
=3Q2,6 637,4 9
-363-5 6“1.6 9
-SUU.I 561'8 9
=319,7 522,17 9
»295,4 usz, 2 9
“2710“ aaals 9
“2lUb.b 422,7 9
2223 36249 9
-197,9 323.1 10,
=173.5 2B3,3 10,9
*149,1 2“3.6 ’ 12,1
=-124,8 2n3,8 10,2
-190,4 164,0 10,2
=76,0 124,2 12,3
=51,7 84,5 10,4
-27.3 4uy7 17,5
-2.,9 4,9 12,5
2leH »34,9 1G,6
46,3 -7316 1@.6
71.“ '112.“ 1“-
95,0 =151,3 9.
119.6 ={A9,9 12,
144,7 -231,.,8 9
18,8 - =2703,2 12,
192,4 ~3728,9 9
17,2 »348,8 9,
241.“ '389;2 9.
2hf U =429,9 9
291,5 =468, 4 9.
315,5 =5(8,8 8,
339,9 =548,6 8,
33,4 -586,7 B,

* @ o D ® » 9 ®» %3 w & B % ® ®» 82 ® ® ® » e
S OO NOCUNITND O O LNNVIODPOCTNDI!

TRV DODWO DD D
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" TABLE IV SAMPLE WEATHER DATA RUN 27

Wind Wind Atmospheric
speed, direction, Temperature, pressure, Humidity, Dew Point,
Weather Station (m/sec) deg °C mm Hg % °C
1.2 m, Van 1 1.8 300 13.3
1.2 m, Van 5 1.4 270 12.2
10 m, Van 3 1.4 359 14.0 763.5 39.0
10 m, N 159 1.8 285 15.0 764.5 -18
10 m, Damage Control 2.7 285 ;
3 m, Triangle 2.2 296 15.0
6 m, Triangle 2.4 288
9 m, Triangle 2.5 275
12 m, Triangle 2.4 275
15 m, Triangle 2.6 295 15.0




TABLE V__FILE EGF27.M02

DATA DUMP FOR FILE EGFR27,M82 PAGE | OF ¢
RECORD NO, = 22 GAIN 2 118 NO, SEC, = 55 IL = 13 IH = 4B
(METERS) 1/3 OCTAVE BAND CENTER FREQUENCIES (MZ)
REC TIME X Y 2 osPL 28, 25; 32, 4@, 5@, 63, 79, 109, 126, 158, 208, 251, 316, 398,
NO, DBA  8,5K 2,6K 8,8K 1,8K 1,3k j46K 2,8K 2,5K 3,2K 4,8K 5,0K 6,3K 7,9K 18,K
-----.-.-.------------------'...--.------..-------.--.-..'-'...-----.-.--.----.-.----.---.---.-----.--.------—-----.----.----------.
1 21155137,02  »335,12 542,38  =21,18 = 74,2 59,5 56,0 55,9 68,0 63,6 56,9 5648 59,3 63,4 68,2 60,7 56,9 53,8 55,3
72,2 61,2 64,08 66,3 68,2 64,1 58,0 60,2 55,1 52,7 51,4 5141 52.2 Sl.6 52,9
2 21155137,13  =328,68 532,82 «21,23 75,7 56,0 58,5 55,9 59,5 58.4 k4.2 59.5 58,3 65,9 65,2 62,2 57,9 54,0 58,8
72,7 64,0 68,2 67,1 67,2 63,0 57,8 68,7 55,1 52,8 51,1 58,6 52.7 51,6 52,9
3 21155137,25  «322,25 521,66  =21,29 70,7 55,8 51,5 63,4 59,0 65,4 68,4 60,5 62,5 64,9 61,0 64,2 55,6 55,0 56,8
67.0 58,8 S8,7 59,3 68,2 57+1 55,3 55,7 52,3 51,2 Si,1 50,1 51,2 51,4 52,7
4 21155137,38 315,82 511,38 =21,34 71,5 55.5 52,2 54,6 68,8 55,3 81,7 57,5 59,0 61,1 65,2 61,9 55,4 51,5 54,5
68,5 57,0 61,5 62,8 41,0 57,9 £5,3 55,5 51,6 51,5 51,4 S0.6 52,2 51.1 53,2
: 5 21155137,58  *309,39 580,93 *21,39 73,2 83,2 54,5 54,6 68,3 55,1 57,4 59,8 55,5 63,1 65,7 61.2 56,4 54,2 57,8
, 69,5 60,8 62,7 64,3 62,0 60,1 55,8 56,5 S4,1 51,5 50,6 50,8 51,5 51,1 51,9
} . : .
‘ 6 21155137,63 382,96 490,57  =21,44 73,0 54,8 52,8 61,6 59,3 50,8 65,9 5643 66,8 64,4 68,7 61,7 54,6 55,3 57,5
70,5 59,7 61,0 64,1 64,7 62,1 56,5 58,5 54,6 53,08 51,4 50,6 51,0 S5t,6 52,4
T 21155137,75  «296,52 480,21 21,50 73,2 54,3 52,5 68,6 57,8 61,3 80,2 56,5 64,8 68,1 64,2 61,7 58,1 55,8 56,8
‘ 78,2 59.5 61,08 62,8 64,2 b1.4 56,3 38,2 56,3 52,7 52,9 49,8 52,2 52,4 52,7
f 8 21155137,88  +290,09 469,84  =21.,55 74,5 57,5 52,8 61,1 60,8 64,1 65,2 60,8 66,5 65,6 63,0 68,4 55,4 54,3 54,8
69,0 57,7 63,2 64,3 61,08 68,8 55.3 58,2 55,6 53,0 51,6 52,8 51,5 51,4 52,9
9 21155138,00 283,66 459,48  w21,60 74,2 58,5 55,3 61,1 60,0 b1.h 60,4 63,8 59,8 61,4 64,5 64,4 68,9 55,0 57,0
78,5 58,5 64,7 64,8 63,7 64,0 58,5 58,0 57,3 53,5 S1,4 S1.1 51,5 51.9 53,4
10 21155038,13 =277,23 449,12  =21,65 76,0 57.2 57,5 61,4 7.8 61,4 57,9 64,8 66,5 67,6 66,5 66,7 68,4 56,0 59,9
75,7 5742 65,2 65,6 64,7 68eb 64,8 63,5 61,3 55,5 52,6 58.8 51,5 51,6 52,7
11 21155138,25 =270,79 438,76 «21,71 79,5 53,3 59,5 56,1 53,0 68,3 65,7 61.0 65,3 63,9 65,0 66.2 58,6 59,3 68,5
78,2 60,2 64,5 68,1 69,0 73,9 8,8 67,5 67,3 58,0 54,1 51,1 S1,7 51,9 52,9
12 21155138,38 264,36 428,39  «21,76 80,5 59,5 68,8 63,1 62,2 57,71 45,4 67,0 65,8 65,4 62,7 65,2 61,6 57,3 59,3
' 79.2 65,8 68,0 68,8 78,2 74.4 70,8 69,7 66,1 59,8 54,9 50,6 51,0 S§,1 53,2
13 21155138,50 #257,93 418,83  =21,81 76,7 59,8 54,5 60,9 63,3 60,k 62,7 60,2 61,5 64,9 61,5 63,7 59,1 57,5 58,8
75.2 61,5 60,2 64,3 66,2 78,9 66,5 64,2 62,6 54,7 52,1 58,6 51,7 51,6 52,9
14 21155138,63  =251,58 407,67 w21,87 80,2 5643 59.8 65,9 59,3 66,3 h4,9 6643 65,0 67,6 63,5 65,2 68,6 57,0 61,2
80,8 62,5 64,7 68,3 72,2 75.6 73.0 68,0 68,1 68,2 56,9 51,1 51,7 52,6 52,9
15 21155138,75  =245,87 397,31 =21,92 80,7 53,8 58,8 61,1 57,8 65,8 1,7 70.8 78,3 64,9 63,2 63,9 65,9 59,0 60,8
BB.2 64,7 67,8 T1,3 71,2 7841 71,3 66,2 65,6 58,7 56,1 51,6 51,7 51,9 53,9
16 21355138,88 238,63 386,94  =21,97  B1,P 59,5 59,5 59,1 67,8 67,1 §9,9 68,8 68,0 68,1 68,2 67,7 61,1 59,5 60,8
~ 80,7 63,8 69,5 71,1 72,2 75,1 72,5 68,2 65,8 59,5 56,1 51,8 51,2 5,1 52,9
17 21155139,00  =232,20 376,58  =22,02 81,5 6043 54,3 59,9 69,3 65,8 68,9 67,3 69,8 67,6 67,0 66,4 61,6 56,3 61,5
L 81,2 65,9 69,5 72,1 74,2 72,9 72,0 70,2 67,1 61,5 58,4 52,8 51,7 51,6 53,7
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APPENDIX A: FLIGHT DATA



DIRECTIVITY ANGLE = 122,5 degq

FILENAME ENTT X Y 1 VEL HEADING

TIME (m) (m/s) (den) |
EGFRO1,MA1  11146:38,07 <31,1 50,2 11,9  B9,.6 99,6
EGFRA1,MA2 11146338,27 31,1 53,0 11,9 89,6 99,6
EGFQﬂl;MW3 11¢46:38,07 =31,2 S52.1 11,9 89,6 99.6
EGFRAL, MO4  11106138.11 =29.2 46,9  11.9 8946 99,6
EGFRAL,MOS  1114613R, 16 =26,5 42,5 11,9 89,6 99,6
EGFRA1, M6  11346337,86 =01,1  6b,1 11,9 89,6 99,6
EGFRO1.MAT  11:06137,94 =39,8 62,8 11,9 89,6 99,6
EGFRA1,MA8 11:462137,95 =36,8 59,3 11,9 R9,.6 99,6
EGFRE1,MN9  11146137,99 =34,8 56,8 11,9 89,6 99,6
EGFRA1,M1A 11306338,00 =32,6 52,4 11,9 89.6 99,6
EGFRAL.MIT  11146138.00 =32.6  S2,4 11,9 89,6 99,6
EGFRPALI,M12 11146238,04 =32,6 5243 11.9 89,56 99.6
EGFRu1 M18 11t46:39,.09 12.5 =23.7 ie,@ B3,6 Q9,6
EGFRMY M19 11346:39,80 14,5 =24,7 12,0 8946 99,6
EGFRa M2 11:06:3@.%9 16,7 =27,6 12,9 89,6 99,6



DIRECTIVITY ANGLE =

FILENAME

EGFRO2, M0
EGFROA2,MR2
EGFRp2,M23
EGFR@A2. MDY
EGFRR2,M2S
EGFRP2,Mub
EGFRp2,M47
EGFRp2,M2R
EGFRPA2, M9
EGFRN2.,M19
EGFRP2, M1
EGFRp2 . M12
EGFRA2,M"13
EGFRp2.M14
EGFRp2,M15
EGFRp2,M16
EGFR@A2,M17
EGFRE2,M18
EGFRP2,M19
EGFRQ2.,M20

ENITY

TIME

11:54327.57
11154227,57
11:54127,57
11854227,61
11:540227,67
118150227.34
11154327, 49
11154227,45
11:54:27,49
11:50227.54
11:54227.54
11150127,54
1135122R,29
11¢54328,29
111542:2R,28
11:54828,29
11154328,29
11¢5422R,5¢
11:54228,55

11854128,60

122,5 deg

X

“27.4

Y
(m)

Sz;ﬂ
50,0
50,1
46,8
U2.5

6641

62,8
59,2
56,0
52.4

52.4

11,8

11,8

11,8

11,8
11,8
11,8
11.8
11,8
11,8
11,8
11,8
11.8
11,9
119
11,9
11,9
11,9

11,9

11,9

11.9

VEL
(m/s)

88,5
88,5
88,5
88,5
88,5
88,5
88,5
88,5
88,5
88,5
88,5
88,5
RR,S
BB,.S
BB,S
88,5
88,5
88,5
88,5

88,5

HEADING

(den)

99.6
99,6
99,6
99,6
99,6
99,6
99,6
99,6
99,6
09,6
99,.6
99,6
99,6
99,6
99,6
99.6
99.6
99,56
99.6

99,6

A-3



DIRECTIVITY ANGLE = 122,55 deq

FILENAME EMIT X Y 2 VEL HEADING
TIME (m)  (mre) (dea)
EGFRA3, My 11158:54,52 =29,8 49,3 - 11,9 ~ 89,4 99,7
EGFRA3,MP2  1115R150,52 =29,8 49,3 11,9 89,4 99,7
EGFRA3,MA3 {115R:54,52 «29,9 49,4 11,9 89,4 99,7
EGFR@3,Mp4  11158:54,57 =27,5 45,5 11,9 89,4 99,7
EGFRO3,MA5 11158154,h4 =24,3 40,2 11,9 89,4 99,7
EGFRA3,MP6  113158154,30 «38,4 63,3 11,9 89, U 99,7
EGFRA3,MA7  1135R354,39 =36, 59,3 11,9 89,4 99,7
EGFRA3,MP8 {1:5R154,45 =33,3 55.0 11.9 89,4 99,7
EGFRAZ,MA9  11:58:54,50 «30,9 51, 41,9 89,4 99,7
EGFRA3,M17  11158:50,55 =28,2 46,7 11,9  89.4 99,7
EGFRU3, ™11 11:58:54,55 =28,2 46,6 11,9 89,4 99,7
EGFRP3, M12 11:58:54,55 =28,2 46,6 11,9 B9, 4 99,7
EGFR@3,M13 11158:55,23 3,2 =l8,6 11,9 8BS, U - 99,7
EGFRA3,M14 11:158155,23 3.2 ~4.6 11,9 89,4 99,7
EGFRA3,M15 11358:55,23 3.1 =4,5 11,9 89,4 99,7
EGFRP3,M16 11:58155,24 3,7 =5.4 11,9 89,4 99,7
EGFR@3,M17 11:58155,24 3,8  =5.6 11,9 89,4 99,7
EGFRE3,M18  1115A155,50 15,7 =25,2 11,9 89,4 99,7
EGFRA3,M19 11158355,55 1R, 4 =28,9 11.9 93,2 96,2
EGFRO3,M2m  1115R155,6 21,4 =33,2 11,9 93,2 96,2

A-4



DIRECTIVITY AMNGLE = 122,5 daq

FILENAME ENTT X y . pd VEL HEADING
TIME (m) (m/s) (deq)
EGFRAU, MDY 123 234T7,68 =40,6  U46,5 12,9 89,2 100,6
EGFRAU,MA2 121 P2307,68 =U0,6  Ub,U 12,9 89,2 100,6
EGFR@U4, M3 12t 2:47,68 =4R, 7 46,5 12,9 89,2 107,6

EGFRAU4,MPY 12: 2:47,78 =36.4 39,4 12,9 89,2 100,6

EGFRAU,MAS 121 2147,97 =30,7 29,8 12,9 89,2  1Ad.b
EGFROU,MA6 121 2:47.63 =43,8 54,5 12,9 89,2  100.6
EGFROU,MAT 121 2:47,73 =38.7 43,2 12,9 89,2  100,6
EGFRAU, MR  12: 2:47,83 =34, 35,2 12,9  89.2  100,6
EGFRA4,ME9 123 2147,93 =29,7 28,8 12,9 89,2  100.6
EGFROU, ML 121 2148,03 =25,0 20,0 12,9 91,1 19,9
EGFRAU, MY 121 2048,A3 =20,9 19,9 12,9 91,1 10049
EGFROA,MI2 121 2148,B3 =24,9 19,8 12,9 91,1 107,9
EGFRQU,M13 12 2:48,38  =B8,6 =7,9 12,5 91,1  100,9
EGFROU,M14 121 214R,38  =A,6  =8,8 12,5  91.1 100,9
EGFRA4,MIS 12! 2:48,38  =A,6 =7,9 12,5 91,1  100,9
EGFRAU,M16 128 214R, 47 =U,7 =14,6 12,4 91,1 100,09
EGFROU, M7 128 2:4R.U7 =6 =10.8 12,4  91.1 10,9
EGFRP4,MIB 121 P148,97 18,2 =53,8 11,8 91,1  104,9
EGFRAU,M19 121 2:49,A7 23,2 =62,3 11,6 91,1 10,9
EGFRPU,M20 12t 2149,200 28,8 =71,9 11,5 91,1 18,9

A-5



DIRECTIVITY ANGLE =  122,5 deq

FILENAME FEMIT ¥ Y 'Z- VEL  HEADING
TIME ) (m/8)  (deq)

L L L LT T T e,
EGFRA5,Ma1 122 6:59,17 =23,8 58,8 12,4 91,8 99,3
EGFR@S,M22 122 A3159,17 =23,8 52,8 12,4 91,8 99,3
EGFRO5,M03 121 6359,17 =23,9 57,9 12,4 91,8 99,3
EGFRAS,M24 121 A:59,2p «22,4 48,5 12,4 91,8 99,3
EGFRQ5,M25 12! 6:159,24 =23,5 45,4 12,4 91,8 99.3
EGFRA5,MA6 121 A15R,93 =35,6 69,7 12,4 91,8 99,3
EGFRPS,Ma7 121 63158,96 =34, 67,3 12,4 91,8 99,3
EGFROS.MPB 121 6159,072 =32,5 64,7 12.4 91,8 99,3
EGFROS,M79 121 6:59,02 =31,0 62,3 12,4 91,8 99,3
EGFRES5,M12 12¢ 159,06 =29,4 59,7 12,4 91,8 99,3
EGFRAS M1 g 121 6359,M6 =29,4d 59,7 12,4 91,8 99,3
EGFRPS,M12 12t 6159,d6 =29,3 59,7 12,4 91,8 99,3
EGFRA5,M13 12: 6159,86 9.6  =2,9 12,4 91,8 99,3
EGFRPS,M14 123 6159,86 9,6  =2.9 1244 91,8 99,3
EGFRAS,M15 12t 6!59,R4 9,5 =2.8 12,4 91,8 99,3

EGFRAS,M1&6 (2! A:59,87. 9.8 3,3 12,4 91.8 99,3 .
EGFRBS,M17 12t 6:59,87 12,8 3,6 12,4 91,8 99,3
EGFROS,M18 12t 71 2,02 17,2 =15.1 12,4 91,8 99,3
EGFRAS,M19 121 7t 2,25 18,6 =17,4 12,4 91.8 99,3

EGFR@5, M2 121 7t 2,08 20,3 =27,1 12.4 91,8 99,3



DIRECTIVITY ANGLE =

FILENAME

EGFRD6, M1
EGFR@6,MU2
EGFRQ6, M3
EGFRO6,MOU
EGFRO6,MNS
EGFRO&6, M6
EGFRR6,MAT
EGFRA6, M08
EGFRR6,MR9
EGFRA6,M12
EGFRA6,M11
EGFRP6,M12
EGFRpA6,M13
EGFRAb6,M14
EGFRB6,M15
EGFRR6,M16
EGFRp6,M17
EGFRA6,M18
EGFRQ6,M19

EGFRQ6,M29

EMIT

TIME

19137:37,79
19:37237,79
19:37237.,79
i9837!37.89
19337:37,83
19337137,57
191372137,52
19:137137,53
19137137,55
19837137.,45
19¢37:237,45
19:371137,458
1983723R,4RB
193372:38,48
19:37:38,48
19137:38,51
19:37:38,52
19137138R,57
19837:38,59

19:373138,61

122,5 deq

X

24,5
24,5
=2H,6
=23.7
2247
~38,4
=37.6
36,7
-35,9
=-13.4
~13,4

'13.‘1

Y
(m)

51,8
S1.8
52,0
S5@.7
49,0
T4,0
7247
T1,3
70,0
82,5
88,5

BR.S

13,1
13.1

13,1

13,1
13.1
13.1
13,1
13,1
13.1
17.9
17,0
17.9
13,2
13.2
13,2
13,2
13,2
13.2
13,2

13.2

VEL

(m/8)

90,7
90,7
90,7
90,7
9@, 7
90,7
90,7
90,7
98,7
B6,. 4
86,4
86,4
907
90,7
90,7
90,7
90,7
90,7
90,7

HEADIN

(deq)

99.0
99,0
99,2
99,7
99,0
99,9
99,0
99,2
99,2
105.5
105,5
1055
| 99,0
99,0
99,0
99.0
99,9
99,0
99,0

99,0

G

--------.----------------.----.-..-”"'D’.D-----

A-7



DIRECTIVITY ANGLE = 122.5 dng

FILENAME EMIT X Y 4 VEL HEADING

11ME () T (m/s) (deq)
EGFRAT.MAY  19:42:u7,95 =28.7 50,8 . 6,9 92,8 99,4
EGFRQAT,MN2  19:42:47,95 =28,7 GSP,8 ha9 92,8 99.4
EGFRAT, M3  19142347,95 =28,7 50,8 6,9 92.8 99,4
EGFRAT,MAU  19:42147,98 «27,2  UB,4 6,9 92,8 99,4
EGFRAT,MOS 19142:0R,082 =25,1 45,0 6,9 92,8 99,4
EGFRAT MA6  19302:47,72 =42,1 69,2 649 92.8 99,4
EGFRO7.MAT 19142147,75 =38,5  6b.b b9 92,8 99,4
EGFRB7,MP8  19142147,78 =36,8 53,9 e 92,8 99,4
EGFRET7,MB9 19:42147,82 =35.3 61,4 6,9 9é.s 99,4
EGFRA7,M10 19:423147,85 =33,6 58,6 649 92,8 99,4
EGFRA7, M1y 19142347,85 =33,5 S8,6 6,9 92,8 99,4
EGFRA7,M12 19tu42:47,R5 =33,5 58,5 6,9 97,8 99,
EGFRAT,M13  19:4214R, 63  U,6  =2,9 6,9 92,8 99,4
EGFRAT,MIU 19:42:48,63 Ue7 =249 649 92.8° 99,4
EGFRA7,M15 191423UR,63 4,6 =249 6,9 92,8 99,4
EGFRAT,M16 191631 3,66 - | 102,41 71,9
EGFRA7,M17 19:43: 3,66 102,14 71.9
EGFRAT,M1R {91421UR,RA 12,8 =15,9 ‘ 69 92,8 99.4
EGFRAT,M19 19:42148,83 (4,3 =18,0 649 92,8 99,4
EGFRA7. M20 19142t4R,B87 16,0 =21,? 6,9 92,8 99,4

A-8



DIRECTIVITY ANGLE =

FILENAME

ENIT

TIME

122,95 rdnrqg

X

Y

(m)

VEL

(m/s)

HEADING

(cdeq)

EGFRQ8,M0a1
EGFRa8,Mp2
EGFR28,M03
EGFRpP8,Mpu
EGFRNB  MysS
EGFRNB,Mpk
EGFRA8,Mp7
EGFRO8, 03
EGFRQ8,M29
EGFR@8,M10
EGFRA8, M1
EGFR@aB,M12
EGFRAB,M13
EGFRA8,M14
EGFRO8,M15
EGFRRB,M16
EGFRNB,M17
EGFR@8,M18
EGFR@B,M19

EGFRp8,M20

191483u5,81
191U8345,RQ

19:48145,79

.19308305083'

19t148tu45,R8
19:48345,58
1934R1US,61
19848145,65
19:148345,69
19:149¢uS,73
1914R1US, 73
19:48:45,73
193a834h,47
1984Rs b, UT
191uBeu6, U7
19348346,47
1984824k, U7
191dRIUb. KA
19148t U6, 69

19tURIU6,73

-30,0
-30,0
~30,0
28,3
=26,0
-40,8
-319,0
=37.1
35,3
~33.,4
=33.4
»33,.,3
303
3.3
3.3
3.2
3.3
12.4
1d,1
16,1

50,5
50,5
50,5
4747
U, 9
6749
65,0
61,9
59,1
55,9
55,9
55,9
=3.3
-3,3

“3.3
'laoﬁ
-20,8

'214.?]

93,6
93,6
93,6
93,6
93,6
93,6
93,6
93,6
93,6
93,6
93,6
93,6
93,6
93,6
93,6
93,6
93,6
93,6
93,6

93,6

99,4
99,4
99,4
99 4
Q9,4
99,4
99,4
99,4
99,4
99,4
99,4
99,4

99,4
99, U
99,4
99,4
99,4
99,4
99,4

99,4

A-9



DIRECTIVITY ANGLE = 122,5 deq

FILENANE ENIT X Y 7' VEL  HEADING

TIME (m) (m/s) (deg)
EGFRQ9 . MAL 19:52138,4pn =~28,9 50,1 5,7 93,4 99,6
EGFRA9,MP2 19:52138,42 =28,9 52,1 5.7 93,4 99,6
EGFRA9,MA3  1915213R,40 =28,9 52,1 Se7 93,4 99,6
EGFRA9,MBU  19152138,44 «26,9  Uh,9 5.7 93,4 99,6
EGFRA9,MIS 1915213R, U9 =24,3 U2,k Se7 93,4 99,6
EGFREI,MD6  19:52138,200 =38,8  44k,2 5,7 93,4 99,6
EGFRAI,MPA7 19:152:38,23 =36,8 62,9 S,7 93,4 99,6
EGFRE9, MR8 19:5213R,28 =34,6 59,4 5,7 93,4 99,6
EGFRA9, M9 19:152138,32 =32,6 56,1 5,7 93,4 99,6
EGFRQ9,M1a 19152:38,37 =30,4 52,5 5,7 93,4 99,6
EGFR29,M11  1915233R,37 30,4 5245 5.7 93,4 99,6
EGFRE9I,M12 19152813R,37 =30,4 52,5 5.7 93,4 99,6
EGFqu.Mis 19:52139,08 4,3  =3,7 Seb 93,4, 99,6
EGFRA9,M14 19:52:39,RR Be3  =3,7 S,6 93,4 99,6
EGFR29,M15 19:52:39,08 4,3 =3,7 5.6 93,4 99,6
EGFR@9,M16 19:52:39,45 2.9 =1,4 S.6 93,4 99,6
EGFRA9,M17 19:52139,a5 3.0 =1,7 5.6 93,4 99,6
EGFRP9,M18 19:52:3R,53  =3,6 44,4 9,9 91,3 . 104,6
EGFR29,M19 19:152:39,33 16,7 =23,8 5,5 93,4 99,6
EGFRP9,M22 19:52139,38 18,9 «27,5 5,5 93,4 99,6



DIRECTIVITY ANGLE =  122,5 deq

FILENAME EMIT X v 2 VEL HEADING

TINF (m) (m/s) (deaq)
EGFR1A, MUY 193156124,14 =27,2 52,7 18,5 93,4 99,3
EGFRIA,MN2  19156320,14 =27,2 57,7 18,5 93,4 99,3
EGFR1A,MA3  19356124,13 =27.4 51,0 , 18,5 93,4 99,3
EGFRIA MAU 193156124,16 =26,0 48,7  1R,5 93,4 99,3
EGFR1A,MJS 19:156t20,200 =204,2 05,8 18,5 93,4 99,3
EGFR1B,Mab 19156:23,89 =39,4 79,2 18,5 93,4 99,3
EGFRIA,MAT  19:56223,92 =37,9 67.9  18.5 93,4 99,3
EGFR12,MAB  19156123,95 =36,4 65,5 18,5 93,4 99,3
EGFR1A,MA9 19:56:23,98 =35,1 63,3 18,5 93,4 99,3
EGFRIA , MID 19:5h324,02 =33,5 62, {1R,5 93,4 99.3
EGFRIA M1l 19:56324.02 =33,5 60,8 18,5 93,4 99,3
EGFRIQ M1 19:562204,72 =33,5 AN, R 18,5 93,4 99,3
EGFRIAM13  19:56:24,87 be2 2.9 184k 93,4 99,3
EGFRIA. ML  19156124,82 6,2  =2,9 18,6 93,4 99,3
EGFR1G,M15 19:1563124,R1 6.0 -2 7 18,6 93,4 99,3
EGFR1M M1h 19356224,R8 9.0  =7.4  1R,6 93,4 99,3
EGFR1A,M17 19156124,88 9,1 =76  1R.b 93,4 99,3
EGFR{M,M18 193156124,96 13,2 =14,2 18,6 93,4 99,3
EGFR1Q.M19 19156324,98 14,6 =165 1B.6 93,4 99,3

EGFR1Q,M28 19:56125.A2 16,2 =18,9 {B.6 93.4 99,3

A-11



DIRECTIVITY &NGLE =  122,5 deg

FILENAME EMTT Y Y 2 VEL HEADING
TINE (m) {m/s) {deq)

memeseamememsssesscmatecscessememmesaecsecssmerRRsOEsSERsanenan.
EGFRit .My 22: 2y 2,79 =33,9 4e,s 21.2 Q4,1 99,9
EGFR11, M2 2¢: p: 2,29 =33,9 48,5 21,2 94,1 99,9
EGFR11,MP3 241 03 2,a9 =~34,1 48,8 21,2 94,1 99,9
EGFR{1,MA4  22d: 9t 2,14 =31,4 44,4 21,2 94,1 99,9
EGFRI1,Ma5 22: n: 2,21 =27,9 38,7 21,1 9u, 1 99.9
EGFRI1,M06 20t Pt 1,92 =41,R 61,5 21,2 94,1 99,9
EGFRI1,MAT7 22: 91 1,98 =39,1 57,0 21,2 94,1 99,9
EGFRI1. MAS 2M1 n: 2,04 =3h,1 52,2 21,2 CYM| 99.9
EGFRI1 ., M09 2p: 0 2,39 ~33,5 47,8 21,2 94, Q99,9
EGFRIt M1 21 v 2,16 =30,5 42,9 21.2 94,1 99,9
EGFRI1,M11 2a: 0 2,16 =3P,5 42,9 21,2 94,1 99.9
EGFR11.,M12 221 01 2,16 =30,4 42,9 21,2 94,1 99,9
EGFR{1.M13 20t At 2,76 =1,@  =5,4 21,1 94,1 99,9
EGFR11.M1U 201 Dt 2,76 =1,0  =5,4 21,1 9U, 1 99,9
EGFR11,M15 20t 0 2,76 =1,2 5,1 21,1 94,1 99,9
EGFR11,M16 271 A3 2,85 3.4 =12,7  21.1 94,1 99,9
EGFR11,M17 241 3 2,85 3,6 =12,9 21,1 94,1 99,9

EGFR11,M18 28: 0: 3,84 12,8 =28,4 21,1 941 99,9
EGFR11,M19 243 ¥t 3,09 15,4 =32,4 21,1 94,1 99.9

EGFR11,M20 221 ¢t 3,16 18,4 =37,3 2l.1 9d.1 99,9

A-12



DIRECTIVITY ANGLF =

FILENAME

EMIT

TIMF

122.5 deqg

X

Y

(m)

VEL

(m/3)

HEADING

(deg)

pugpegppegeae Y F L L L XL E N R RN L L XN E RN L XL E L L L L L L LN LR X & 2 L A A Aol ol o il Al dded

EGFR12,M21
EGFRi2,MD2
EGFR{2,MQ3
EGFR{2,M0u
EGFRi2,M05
EGFRi2,MC6
EGFR12,MA7
EGFR12,MQB
EGFR12,My9
EGFRi2,M14
EGFR12.M11
EGFR12.M12
EGFR12.M13
EGFR12,M14
EGFR12,M15
EGFR12,M16
EGFR12,M17
EGFRi2,M18
EGFRi2,M19

EGFR12,M20

27
en
29
22

en

2as

2

3159.729
31159,79
3159,a9
3159,13
3159, 16
3:58,87
315R,99
3158,94
3:158,97
3:159,71
3159,01
3:59,.01
3159.74
3159.76
359,75
3:59,84
3159,84
3159,92
3159,95

3159,99

-29,2
=29,2
~29,5
»27,.,8
-25.7
80,7
~39,0Q
-317,2
=35,6
-33.8
-33.8

-33,8

58,1
52,1
5245
47.8
44,4

hB,S

65,9

63,0
60 4

57.5

=12,4
=17,6
-15.8
=19,5

'220“

2243

22.3
223

" 2243

2243
22.3
2243
2243
2243
2243
2243
2243
22,4
22.4
2c,. 4
2.4
22.4
22,4
22,4

22.4

95.4

95,4

95,4
95,4
95,4
95,4
95.4
95,4

95,4

99,4
99,4
99,4
99,4
99,4
99,4
99,4
99,4
99,4
99,4
99.4
99,4
99,4
99,4
99,4
99,4
99,4
99,4
99,4

99,4

A-13

{



DIRECTIVITY ANGLF = 122,55 deaq

FILENAME EMIY X Y .2 VEL HEADING
TIME (m) (m/s) {deq)
EGFR{3,Ma1 21: 2:13n,n4d =139,9 45,9 © 19,6 192,5 180,6

EGFRI3,MP2 211 2:32,04 =39,9 45,9 19,6  {02.5 100,6
EGFR13,M33 21t 2130,84 =40,8 46,1 19,6 162,5 100, 6
EGFR13,M2U 21t 2130,13 =35,7 38,7 19,6 102,5 100,6
EGFR13,M25 211 2130,23 =29,8 2R,8 19,6 182,5 100,6
EGFR13,MP6 211 2137,00 =42,0 49,4 19,6  102,5 109,6

EGFR13,Mu7 213 2132,09 =37,4 41,8 19,6 102,5 100.6

EGFR13,MpeB 211 2132,18 «=32,6 33.6 19.6 1e2,5 109,6
EGFR13,MN9 21: 2832,27 =28,2 26,1 19,6 12,5 {02,6
EGFR13 . M1a 21t 2:132,36 =23,3 17.8 19.7 102,5 100,.,6

EGFRI3,MI1 211 2:30,36 =23.2 177 19,7  192,5 107, 6
EGFR13,M12 211 2130,36 =23.2 17,6 19,7  102,5 100, 6
EGFR{3,M13 21: 2332,66 =7.8 =~=8,4 19,7 102,5 100,6
EGFR13,M14 211 2137,66 =7,8 =8,5 19,7 182,5 189,6
EGFR{3,M15 213 2130,66 =7.9 =8,3 19,7 1@2,5 109, 6
EGFR13,M16 212 2132,76 =2,6 =17,2 19,7 1P2,5 109, 6
EGFR13,M17 21 2132.76 =2,5 =17,4 19,7  102,5 100,6
EGFR13,M1B 21t 2131,12 15,2 =~47,3 19,8 182,5 102, 6
EGFR13,M19 211 2:31,1B . 19,6 =54,7 19,8 102,5  100,6

EGFR13,M200 211 2:31,28 2HS =63,1 19,8 1@2,5 190,6

A-14



DIRECTIVITY ANGLE = 122.5 drn

FILENAME EMIT ¥ Y 2 VEL HEADING
TIME (m) (m/3) (deq)
EGFR14,MB1 213 6119,25 =27,6 sn;u 20,7 92,0 99,3
EGFR14,MA2 211 619,25 =27.6 58,5 20,7 92,0 99,3
EGFR14,MA3 211 6119,05 =27.,8 58,8 24,7 92,0 99,3
EGFR14, M4 211 6119,08 =26,3 4B, 4 20,7 92,0 99,3
EGFR14,MA5 211 #319,12 =24,5 45,4 20,7 92,0 99,3
EGFR14,MN6 21t 6318,87 =39,6 69,7 20,7 92,0 99,3
EGFRIU4,MD7 21: A21R,B4 =3B,1  67.3 20,7 92,0 99,3
EGFR14,M08 21: 118,87 =36,5 64,8 22,7 - 92,7 99,3
EGFR1U, M9 21t 61i1R,9P =35,1 62,4 20,7 92,0 99,3
EGFR14,M1@ 21: 6318,93 =33,5 59,9 20,7 92,0 99,3
EGFR14,M11 21: 631B,93 =33,4 59,8 20,7 92,0 99,3
EGFR14,M12 21t 611R,93 =33,4 59,8 20,7 92,0 99,3
EGFR14,M13 211 6119,73 5,8 =3,2 20,7 92,0 99,3
EGFRi4,M14 211 6:19,73 5,8 =3,2 20,7 92,0 99,3
EGFR1U,M15 218 62:19.73 5.6 =2.9 24,7 92,0 99,3
EGFR14,M16 212 &219,80 9.2 =R,8 28,7 92,0 99,3
EGFR1U4,M17 21t 62119,81 9,4 =9,4 29,7 92,9 99,3
EGFR14,M18 21t 119,89 13,1 =15,0 29,7 92,92 99,3 -
EGFR{ULMIO 21t A319,91 {deb =17.3 20,7 92,92 99,3

EGFR1U4,M20 21t 6:19,95 16,2 =19,9 20,7 92,0 99.3

A-15



DIRECTIVITY ANGLE = 122,5 dea

FILENAME EMIT X Y 7 VEL HEADING
TIME (m) (tm/s) (deq)
EGFR15,M31 211 9:53,39 =39,3 47,9 18,6 94,3 100, 1

EGFR15,M22 211 9:53,39 =39,3 47,9 18,6 94,3 i20,1
EGFRIS,MA3 211 9:53,39 «39,.5 48,2 18.6 94,3 100,
EGFRIS,Mau 21t 9153,45 =36,3 42,9 18,6 94,3 102.1
EGFRIS,MAS 21: 9:1583,54 =32,1 36,0 18,6 96,7 {172,3

EGFR15,Mr6 211 9:153,27 =45,6 58,3 18,7 94,3 100, 1

EGFR{S.MA7 21t 9153,33 =42,3 53,0 18,7 94,3 100, 1
EGFR15,Mp8 211 9:53,40 =38,9 47,2 18,6 94,3 100,1
EGFR15,M29 21t 9153,47 =35,8 42,1 18,6 94,3 100,1"
EGFRIS,M12 211 9:153,54. =32,3 36,3 18,6 96,0 170,3
EGFR1S, M1 211 9:531,54 =~32,2 36,2 18,6 96,0 1@5.3
EGFR15,M12 21% 9153,54 «32,2 36,2 18,6 96,7 100,3

EGFRIS.M13 21: °:5U.ﬂ6 -6.u -6(9 18.8 96.“ . 100.3

EGFR1S5,MI4 211 9154,036 =b,4  =6.9 18,8 96,8  108.3
EGFR1S,M15 218 9150,06  =6.5 =6.7 18,8 96,0  180,3
EGFRI5,M16 218 9150,16 =1,4 =15,2 18,8 96,8  100,3
EGFR15,M17 211 9150,16  =1,3 =15,4 18,8 96,0  108.3

EGFRISM18 211 9:54,45 12,5 =38,4 18,9 96,0  .100,3
EGFR15,M19 21: 9:54,52 16,1 =44,5 19,0 96,7 100,3

EGFR15,M22 21: 9:54,60 2.2 =51,3 19,0 96,0 100,3

A-16



DIRECTIVITY ANGLE = 122,595 deqg

FILENAME EMIT X y . 2z VEL HEADING
TIME (m) (m/s) (deq)
EGFR16,MP1  21113154,52 =42,4 45,5 37,7 95,3 100,4
EGFR16,MA2 21313:54,52 =42,4 45,6 37,7 95,3 109, 4
EGFR{6,MP3 21113354,52 =42,8 4643 317.7 95,3 107,4

EGFR16,M24 21:13:154,59 =39.2  40.3 37.7 95,3 109,04
EGFRlb.MQS 21:133‘.70.69 '3“.3 32.1 57.7 95.3 iGGQQ
EGFR{b, M6 21113:150,42 =47,2 53.5 37.6 95,3 100,0

EGFR16,M37 21113154,5% =43,3 4t, @ 37.6 95,3 1n3, 4

EGFR16,MPB 21313:54,59 =39,1 4a,.1 37,7 95,3 100,4
EGFR16,M10 21113154,75 =31.1 2bab 37.8 95,3 103, 4

EGFR16,M11 21113154,75 =31,@ 26,5 37,8 95,3  100,4
EGFR16,M12 21113154,75 =31.8 26,5 37,8 95,3 1092, 4
EGFR16.M13 21113155,17 =1A.,1 =8,5 38,1 100,2 100, 4
EGFR16,M14 21313155,17 =1A,1 =8.5 38,1  100,2 100, 4

EGFR16,M15 21113155,16 =108.5 7.9 3841 100,2 100.4

EGFR16,M16 21113155,4n 1,3 =27,7 38,5 108,2  1023.4
EGFR16,M17 21113155,44 1,4 =27,9 38,5  100,2 103, 4
EGFR16,M18 21:13155,55 8,9 =4m,2 38,7 96,5 98,7
EGFR16,M19 21113155,62 1249 =46.5 38,8 96,5 98,7
EGFR16,M20 21113156,52 56,8 =119,5 4@,2 93,3 99,5

A-17



DIRECTIVITY ANGLE =

FILENAME

EGFR1{7,.M01
EGFR{T7,M@2
EGFR17,M23
EGFR17,M0U
EGFR{7,MJS
EGFR17,M46
EGFR17,M07
EGFR17,M78
EGFR1{7,Ma9
EGFR{7,M17
EGFR1T7.M11
EGFR{T7,M12
EGFR1T7,M13
EGFR1T7,M14
EGFR{7,M15
EGFR17,M16
EGFR17.M17
EGFR17,M18
EGFR17,M19

EGFR17,M22

ENIT

21117:35,52
21117135,52
21117:35,51
21:17135,55
21117135,60
21:17235,32
21:17135,36
21317235,41
21117135,45
21817135,51
21117:35,51
21117135,51
21817236,17
218172836,17
21117136416
21117236,37
21:117136,37
211172:36,38
2181723A,43

21317:36,48

122,5 deaq

X

15,2

7,4
47.5
48,3
4,9
4,y
63,8

6M.1

39,3
39,3
39.3
39,2
39,2
39,3

39,3

39,3

39,3
39,3
19,3
39,3
19,1
39,1
39,1
19,0
39,0
39,9
39,@

9.0

VEL

(m/8)

© 96,3

96,3
96,3
96,3
96,3
96,3
96,3
96,3
96,3
96,3
96,3
96,3

96,3

96,3

- 96,43

96,3
96,3
96,3
96,3

96,3

HEADING

(deg)

99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
9947
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7

99.7



DIRECTIVITY ANGLE =

FILENAME

ENIT

TIME

122,5 deaq

X

Y

(m)

VEL
(m/s)

HEADING

(deg)

.---.----------.------.-------------.------.—.-.-'..'D’-..BQ-----

EGFR18, M2}
EGFR18,MD2
EGFR18,Mp3
EGFR18,Mou
EGFR18,M05
EGFR18,Mn6
EGFR18,Mp7
EGFR{8,M08
EGFR18,M09
EGFR18,M10
EGFR18,M11
EGFR18,M12
EGFR18,M13
EGFR18,M14
EGFR18,M15
EGFR18,M16
EGFR{B,M{7
EGFR18,M18
EGFR18,M19

EGFR18,M20

21:2u:57,65
21120157,65
21120157.64
21:120157,68
2112M57,74
21124:57,46
21327:57,51
21:1278157,55
21:120157,60@
212:20.297,65
21:120157,.65
2112182:57,65
21120:58,3@
21:127%:58,3R
21120858,29
2112nt158,48
21:2M15R, 48
21:122:58,52
21:20858,57

21:20:58,62

-31,0
-~31,0
=31,5
“29,3
2645
-u0,7
-38,4
-35,9
-33,6
-31,0
-31,0
=31.0
1.9
1,8
1,4
10,6
10,7
13,2
15,5

18.1

a7;3
47.4
48,2
4g,6

33,9

63,2

59,4
5543
5145
u47.3

37,8

37.8

37,8

37,8
37,7
37,9
37,9
37,8
37,8
57,8
37,8
37,8
37,4
3744
37,4
37,3
37,3
37,3
37,2

37.2

96,9
96,9
96,9
96,9

96,9

96,9

96,9
96,9
96,9
96,9
96,9
96,9
96,9
96,9
96,9
96,9
96,9
96,9
96,9

96.9

99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7 -
99,7

99.7

A-19



DIRECTIVITY ANGLF =

FILENAME

--.---u------------n-.------n--------—---------------.----.oun--

EGFR19,Mn1
EGFR19.,Mn2
EGFR19,Ma3
EGFR19,M04
EGFR19,Ma5
EGFR19,Mng
EGFR19, M7
EGFR19,Mpn8
EGFR19,M29
EGFR19,M12
EGFR19,M11
EGFR19,M12
EGFR{9,M13
EGFR19,M14
ECFR19.M15
EGFR{9,M16
EGFR19,M17
EGFR19,M18
EGFR19,M19

EGFR19,M20

A-20

EMIT

TIME

21125157, 89
21:125:157,82
21:125157,78
21125157,81
21125157,87
21125157,59
2112515764
21125157,74
21125157,75
21125157, 81
21125157,81
21125:57,81
21125158,43
2132515R,43
2112515841
21125158, 89
21125:58,89
21125158,66
21125158,71

21125:358,;77

172,595 deq

X

-15,8
~36,0
~36,9
-35,4
=32.5
-046,5
-43,8
“40,9
-38,2
-35,1
=35, 1
-35,2

3,5

13,7

Y

(m)

41,8

4.1
43,6
41,1
3644
59,4
55.¢
S52e2
45,8
42.7
Hde7
4, 8
-11,3
=-11.,92
“9,7
=42,3

.uacs

~30,0

=34,5

=319,6

10,4
70,4
79,4
70,4
70,4
70,3
70,3
77,3
70,4
70,4
78,4
79,4
72,6
72.6
78,6
72,7
70,7
70,6
70,7

12,7

VEL

(m/s)

98,2
98,2
98,2
98,2
98, 2
98,2
98,2
98, 2
98,2
98,2
98,2
98, 2
98,2
98,2
98,2
98,2
98,2

98,2

98,2

98,2

HEADING

(deg)

99,9
99,9
99,9
99,9
99.9
99,9
99,9
99,9
99,9
99,9
99,9
99,9
99,9
99,9
99,9
99,9
99,9
99,9
99,9

99,9



DIRECTIVITY ANGLF = 122.5 d2q

FILENAME EMTT X Y .2 VEL  HEADING
TIME (m) | | (m/3) (deaq)
EGFR20,MA1 21:29139,57 =~32,1 39,9 85,4 98,2 99,7
EGFR2@,M22 21:29139,56 =32,3 47,2 B5.4 98,2 99,7
EGFREQ.Mms 21129139,55 =33,3 42,a 85,3 98,2 99,7
EGFR20.MA4 P1129139,55 =33,8 41,4 ' 85,3 98,2 99,7
EGFR20,M@5 P21129:39,59 =31,0 38,2 85,4 98,2 99,7
EGFR20,M06 21329139,30 =45,5 61,9 85,1 98,2 99,7 -
EGFR22,M27 21129:39,35 =u43,3 S8,3  B85,1 98,2 99,7
EGFR20,MAR 21129339,4 =42,9 54,3 85,2 98,2 99.7
EGFR22,MA9 21129:39,40 =38,6 50,6 85,2 98,2 99,7
EGFR20,M12 21129139,49 =36,0 46,3 85,3 98,2 A99.7 |
EGFR20.M11 21129139,49 =36.8 46,3 85,3 98,2 99,7
EGFR20,M12 21129139,49 =36,8 46,4 85,3 98,2 99,7
EGFR2A.M13 21:29347,22 7,2 =12.8 86,0 98,2 99,7
EGFR2a,M14 21:29347,29 .8 =12,5 86,0 98,2 99,7
EGFR2Q,M15 21129:44,17 «0,9 =11,0 86,0 98,2 99,7
EGFR23,M16 21129140,64 22,1 =4B,6  B6,1 87,7 99,9
EGFR22,M17 21:129:40,64 22,2 =U48,8  B8h,1 87,7 99,9
EGFR20,M18  21129149,35 Bel =25.8 86,2 98,2 99,7
EGFR20,M19 21129147,47 1A, 4 =29,5 86,2 98,2 99,7
EGFR20, M2 21:29:47,45 13,1 =33,8 B6,3 98,2 99,7

A-21



DIRECTIVITY ANGLE =  122,5 den
FILENAME EMIT X Y z VEL HEADING

TIME (m) .(m/s) (degqg)

EGFR21,M31 21133113,24 =38,6 38,2 - 7646 9742  100,5
EGFR21,M22 21133113,24 =38,7 38,5 T6eb 97,2  100,5
EGFR21,M03 21133113,22 =39,7 48,1 76e6 97,2  100,5
EGFR21,M04 21133113,27 =37.2 35,8 7606 97,2  100,5
EGFR21,MA5 21133113.37 =32,6 28,1 Thsb6 9742  100.5
EGFR21,M06 21:33113,11 =45.2 49,4  Tba6 97,2  100,5
EGFR21,MA7  21133113,22 =41,2 42,6 76s6 9742 10405
EGFR21,MA8 21133113,28 =36,7 35,1 76.6  97.2  100,5
EGFR21,M09 21:33113,36 32,7 28,2 76s6 97,2  1M2,5
EGFR21,M1A 21133113,45 =28,1 20,5 76,7 97,2  100.5
EGFR21.M11 21:33113,45 =28,0 28,5 76,7  97.2  1008,5
EGFR21,M12 21133113,45 =28,1 20,5 76,7 97,2  100,5
EGFR21,M13 21:33113,88  =7,0 =15,1 76,8 97,2  100.5
EGFR21,.,M14 21:33:13,88 ~7.1 " =14,8 76,8 97,2 108,5
EGFR21,M15 21133113,86 =R,0 =13,4 76,8 97,2  108.5
EGFR21,M16 213333114,28 13,0 =48,7 76,9 97,2  100.5
EGFR21MI7  21:33114,29 13,1 =48,9 76,9 97,2  1A3,5
EGFR21,M18 21133114,25 11,1 =45,6 76,9 97,2  108,5
EGFR21,M19 211332:14,33 15,2 =52,5 76,9 97.2  101,5

EGFREI.MEQ 21:33’1“.”2 19.9 '6”-3 76.9 °7|2 1“@.5
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DIRECTIVITY ANGLE =

FILENAME

ENIT

TIME

1225 den

X

Yy -z

(m)

VEL

(m/8)

HEADING

{deq)

L 2 KR B N B K NN NENXY X ¥ S L L KX NNEALNELALLEXRELLEIEXXYEFYEY Y rryryyyryyJr.r.r-r- K% NI

EGFR22,MA1
EGFR22,Ma2
EGFR22,MA3
EGFR22,Mp4
EGFR22,M2%
EGFR22,M06
EGFR22,Ma7
EGFR22,M08
EGFR22,M79
EGFR22,M10
EGFR22,M11
EGFR22,M12
EGFR22,M13
EGFR22,M1u
EGFR22,M15
EGFR22,.M16
EGFR22.,M17
EGFR22,M18
EGFR22,M19

EGFR22,M20

21t36248,78
21:263U8,77
21136248, 74
21:36148,69
21136248, 71
211361UR A5
21:1361U8,51
21836348,59
211362UR, 65
2113683UR,65
21:362UR8,65
21:13h63UB, 65
21:36849,37
21236149,37
21136249,34
21136:50.01
21136:50,01
21136209,51
21136:49,58

21136849,66

=29,.2
«29,6
=31,4
=3U,2
=32,7
“l4b
43,2
=39,5
-15,9
17,8
-17.8
=17.9

1.2

12.1

16,2

18400 150,3

18,7 152,3
2147 150,3
26,5 15,2
24, 150,2
46,9 149,9
41,6 150,
35,3 150,
29,3 150,2
29,7 161,5
29.7 161,5
29,9 161,5
=33.1 151,
C =32,5 151,1
-29,8 154,1
-88,5 151,9
~88,7 152,9
«“45,3 15,3
51,3 151,4
~S5B¢3  151,5

101,1
101,1
121,1
101,1
101.1
101,1
101,14

101,11

11,1
96,5
96,5
9645

101,.1

191,1

101,14

101,

121,14

101.1

101.4

12141

100, 4
100, 4
100, 4
100,4
100, b
1004
100.4
100,40
100,4
105.5
1A5,5
105,5
103,4
100,4
100,4
100,4
106,4
100,404
100, 4

180344
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DIRECTIVITY ANGLE = 122.,5 dea

FILENAME EMIT X Y 7 . VEL HEADING
TIME (m) (n/8)  (deq)
EGFR23,MB1 21147:11,81 =31,4 18,4 139,9 97,3 100, 9

EGFR23,MA2 21102311,82 =31,7 19,1 139,9 97,3 109,9
EGFR23,MD3  21140111,77 =33,4 21,9 139,9 9743 100,9
EGFR23,MJU  21:140211,75 =34,3 23,5 139,9 97,3 100, 9
EGFR23,M05 2114n3111,82 =34,9 17,7 139,9 97,3 100,9
EGFR23,Mp6 21140311,57 =43,4 39,0 139,8 9743 100,9
EGFR23.,MB7 2114nt11,66 =39,8 31,6 139,9 9743 100,9
EGFR23,Mp8  21147111,76 =34,1 23,1 139,9 97,3 100,9
EGFR23,M99 21:4n111,85  =29,4 15,1 139,9 97,3 102,9
EGFR23,M10 213142111,96 =24,1 6,0 140, 97,3 103,9
EGFR23,M11  21140811,96 =24,1 5,9 140,08 9743 109,9
EGFR23,M12 2114R111.96 =24,2 6.2 140,0 97.3 100,9
EGFR23,M13  21:4n112,435 =1,3 =33,1 140, 97,3.  102.9
EGFR23,M14 21340812,42 =1,6 =32,6 140,2 97,3 170,9

EGFR23,M15 21:40212,39 3,1 =32,0 1492,2 - 97,3 {2n,9

EGFR23,M16 21140432113,95 2%9.2 =85,2 140,5 97.3 1083.9 -
EGFR23,M17 21340:13,05 29,3 =85.,4 140,5 97,3 124,9
EGFR23,M18 2f1r14a112,72 13,2 =57,9 140,04 97.3 . 100.9
EGFR23,M19 21140112,82 17,9 =65,9 140,4 97.3 120,9

EGFR23,M20 21:4p2:12.93 23.2 =75,1 140,5 97.3 i0@d,9
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DIRECTIVITY ANGLF =

FILENAME

EGFR24,M21
EGFR24,Mr2
EGFR24, M3
EGFR24,Mc4
EGFR24, My5
EGFR24, M6
EGFR24 MAT
EGFR24,M28
EGFR24, 429
EGFR24,M10
EGFR24,M11
EGFR2U,M12
EGFR24,M13
EGFR24,M14
EGFR24,M15
EGFR24,M16
EGFR24,M17
EGFR24,M18
EGFR24,M19

EGFR24,M29

EMNIT

TIME

211u43826,70

21t43126,69
21143326,65
21343126,58
21143:126,56
21143126,27

21:43326,29

21343:26,32
21:4312h,35

21:43126,39

21:0332;.39
21:43126,39
21143:27,28
21843127.27
21843127,24
21143:27,88
21:43127,.88
21:143127,24
21143:27,27

21043127,31

122.5 deqg

X

-18,7
-19,1
20,9
=25,0
25,8
mll,3
4P 1
38,4
=36,8
34,8
“34,8
~34,9
1246
123
10,7
44,5
44,6
10,7
12,4

14,5

Y

(m)

2345
24,1
2649
33.6
35.9
64,1

58,2

55,5

52.8
49,5
49,5
49,8
“27.5
~26,9
2,3
79,3
~79,5
-2U,4
=272

“3n. 4

146,6

146,6
146,5
106,0
1U6,. 4
146,0
1d6,1

146,41

146,11

46,2
46,2
146,2
147,3
147,3
147,2
148,0
148,09
147,2
147,3

147,3

VEL
(m/s)

101,8
101,.8
101,8
191,8
101,8
121,.8

191,8

101,84

101,8
101,8
101,8
191,8
101,8
101,8
101,8
101,8
101,8
101,8
101,8

121,8

HEADING

(deq)

99,6
99,6
99,6
9946
99,6
99,6
99,6
99,6
99,6
99,6
99,6
99,6
99,6
99,6
99,6
99,6
99,6
99.6
99,6

99.6
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DIRECTIVITY ANGLE = 122,5 drg
FILENAME EHTT X Y 2 VEL HEADING
TINE (m) (m/8) (deq)
EGFR2S,M71 21148118,16 38,9 36,7 ~ 9,4  103,1 102, 1
EGFR25,M22 2110R118,17 3R, 9  136,5 9.4  103,1 102, 1
EGFR25,M@3 21:4R3118,17 39,7 36,4 9,4  103,1 102, 1
EGFR25,M2¢ 2134R11R, 3] b2 23,5 9,4 103,14 102, 1
EGFR25,M05 21148318,51 56,1 5,8 9,4 103, 102, 1
EGFR25,M36 21148:18,33 46,9 22,3 9.4  1@3,1 102,1
EGFR25,MA7 2134R118,48 54,4 B8 9,4  1a3,1 102,1
EGFR25,M0B 2114R:18,64 62,5 =5.7 9,3 183,14 102, 1
EGFR25,M09 21148115.,16 =178,8 291,9 9,9 57,8 90, 6
EGFR25,M18 21:4R:14,46 =134,2 322,5 9,6 57,8 9%, 6
EGFR25,M11 2114B114,45 =130,6 322,9 9,6 57,8 99,6
EGFR25,M12 21t0R314,44 =134,9 323,3 9,6 57,8 97, 6
EGFR25,M13 21148118,78 69,6 =18,4 9,3 113,1 102, 1
EGFR25,M14 21t4831R, 78 69,7 =18,6 9,3  103,1  102,1
EGFR25,M15 21348:118,78 69,7 =18,7 9,3 193,1 102, 1
EGFR25,M16 21:4R118,62 61,4 =3,7 9,3 183,1 102, 1
EGFR2S,M17 21:48:18,62 61,5  =4,0 9.3  183,1 102,1
EGFR25,M18 2114R3119,55 108,2 =87,6 9,1  1g3,1 162,1
EGFR25,M19 2134R119,70 115.,5 =100,8 9.1 183,14 102, 1
EGFR25,M27 2114R119,86 123,8 =115,6 9,1  103,1 10241
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12

DIRECTIVITY ANGLE =

FILENAME

EMIT

T1NE

12245 dea

X

Y

(m)

VEL

(m/8)

HEADING

{deq)

EGFR26,MO1
EGFR26,M22
EGFR26,Mn3
EGFR26,.,M24
EGFR26,M25
EGFR26,M24
EGFR26,M27
EGFR26,M28
EGFR26,MQ9
EGFR26,M10
EGFR26,"11
EGFR26,M12
EGFR26,M13
EGFR26,M14
EGFR26,M15
EGFR26,M16
EGFR26,M17
EGFR26,M18
EGFR26,M19

EGFR26,M20

21152127, 44
21152120, 40
21152120, 44
21152127, 48
21152120,55
213152120, 26
21152327, 31
21152122,37
21:152120,41
211521202,47
21152120.47
21:152129,47
21152121,12
21152121412
21152121.12
21852121413
21152121413
21152121, 38
21152121,42
21:52121.48

o =30,2
=30.2
30,2
=27,9
=2U,7
=3R,9
-36,5
=33.,9
=31,5
-28,9
=28,9

=28,8

49,4
49,4
49,5

45,6

49,5

6346
59.7
5544
S51.6
U7.3

14,4

10,4

, 12,4

10,4
10,5
10,4
19,4
12,4
10,4

10,4

12,5
19.5
10,5
10.5
10,6
10,6

12,6

93,3
93,3
93,3
93.3

93,3
93,3
93,3
93,3
93,3

93,3

99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7
99,7

99,7
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DIRECTIVITY ANGLE = 122.5 ceq

FILENAME EMTT X Y .2 VEL  HEADING
TIME (m) (m/s) (deq)
EGFR27,MA1 21:55:42,94 =29.6 5A,1 23,7 97,6 99,4
EGFR27,MA2 21:55142,94 «29,6 SP,2 . 23,7 97,6 99,4
EGFR27,Ma3  21:155:02,93 29,8 59,5 23,7 97,6 99. 4
EGFR27,M@4  21:155:42,96 =28,2 48,0 23,7 97,6 99,4
EGFR27,475 21155:43,20 =26,2 44,7 23,7 97.6 99,4
EGFR27,Mch 21855142,71 =81.2  6B.8 23,6  97.6 99, 4
EGFR27,M07 21155142,74 =39,5 66,2 23,6 97,6 99,4
EGFR27,MAR  21155:42,78 =37,8 63,4 23,6 97,6 99, 4
EGFR27,M09  21155142,81 =36,2 60,8 23,6 97,6 99,4
EGFR27,M10  21155142,84 =34.4 58,2  23.6  97.6 99,4
EGFR2T,M11  21155142,84 =34s4 58,0 2306 97,6 99,4
EGFR27,M12 21155142.,84 =34,4 57,9 23,6 97,6 99, 4
EGFR27,M13 21155143,59 3,7 =3,5 23,9 99,7 99, 4
EGFR27,M14 21:55:43,59 3,7  =3.5 23,9 99,7 99, 4
EGFR27,M15 21155:43,58 3,5 «3,2 23,9 99,7 99,4
EGFR27,M16 21:55143,67 8,6 =11,3 23,9 99,7 99,4
EGFR27,M17 21155143,68  R,7 =11,6 23,9 99,7 99,4
EGFR2T,M1B 21355143,73 11,7 =164 23,9 99,7 99,4
EGFR27.M19 21355:43,77 13,3 =19, 23,9 99,7 99,4
EGFR27,M20 21:55143,88 15,1 =21.9 23,9 99,7 99,4
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DIRECTIVITY ANGLE = 122,5 denq

FILENAME EMIT X Y Z VEL HEADING
TIME (mi ' (m/3) (deq)
EGFR28,Mpy  221p2130,20 510,0 n.0 1,4 Dol BS.9
EGFRRB;“ME 22122:30,71  S10,¢ 0o 0 1.0 2,0 85,0
EGFR28,Mu3  22120:3a,20 S10,0 ¢.0 1,4 Q.0 85,7
EGFR2B,MAU  22122:32,7¢ 510,0 e 1,4 B.0 85,0
EGFR28,M25 22:22:48,08 51A,0 7.0 1,4 A0 85,0
EGFRRR,MA6 22127:u48,20 512,92 n,Q {,4 7,0 85,7
EGFR28, 127 22:22:uR,32 513,07 D, 1,4 n,0 85.0
EGFR28,M08 22:122:3R,000 512,0 PN 1,4 n, 0 8S,.,0
EGFR2R,MO9  22:22:32,90 51¢,Q 0,0 1ol P, 0 85,0
EGFR2B,M12  22122:32,00 512,0 é.ﬂ 1,4 D,0 85,0
EGFR28,M11 P2t122t32,22 517,09 M, 0 1, ", 0 AR5,
EGFR28,M12 22t22132,02 514,0 (e 1,4 D, 0 85,0
EGFR28,M13 22122:29,.07 510,0 Ma 0 | 1,4 a,0 AS, 0
EGFR2B ,M14 22122120, S14,0 De0 1.4 . B,.0 85,9
EGFR28,M15 22:122129,80 518,8 7,0 1,4 A, 0 BS, D
EGFR2B,M16 22:22:129,00 5192,0 P.0 1.4 2,0 85,
EGFR2A,M1T7 22122:29,28 510,9 Path 1,4 f,0 85,M
EGFR28,M18 22:22:35,47 51A,0 Ay 0 1,4 0,0 RS.M
EGFR28,M19 22:22135,70 514,04 R0 1,4 Ay 0 85,7
EGFR28,M22a 22:22:35,00 519,09 2.0 1,4 A.0 85,0
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APPENDIX B: WEATHER DATA



Date

11/1/78

11/2/78

Run No.

o N OV AW N

R S
[\J[\)—J._J_J_J—J_J

Wind Spced m/sec

6m

“9m

Station

12m

4.1

4.2
4.4

4.1

4.4
3.8
2.9
3.1

2.8
2.4
2.8
4.3
4.5
4.6
4.4
4.3
4.0
4.0
4.7
3.9
3.7
3.3
3.9
3.8
4.0
2.8
2.4

TRIANGLE AREA WEATHER STATION

Average
Wind Dir.
Degrees

314
316

315

37

314
284

287

313
284

256
263
260
282
282
297
299
303
292
299
299
289
304
293
305
295
289
286

» Temp %
Station
3m 15m
7.4 9.4
7.0 - 9.4
6.8 9.5
6.8 9.5
6.8 9.4
I 16.5 16.6
.V 16.5 16.6
16.6 16.9
16.9 16.8
16.8 16.9
16.9 16.8
16.7 16.7
16.5 16.4
16.4 16.3
16.3 16.2
16.2 16.1
16.1 16.0
16.0 16.0
15.9 15.8
15.7 15.7
15.6 15.6
15.5 15.5
15.4 15.4
15.4 15.3
1 15.2 15.2
15.0 15.0
15.0 15.0



DAMAGE CONTROL
WEATHER STATION

Wind . Wind

Run Direct. Speed
Date No. Deq. M/S
11/1/78 1 320 3.4
2 320 2.7
3 320 3.6
4 315 3.1
5 320 2.7
11/2/79 6 230 1.8
7 250 3.6
8 280 2.7
9 280 2.5
10 250 2.7
1 245 2.7
12 240 1.8
13 270 3.6
14 270 3.4
15 300 3.6
16 280 3.6
17 290 2.7
18 280 3.1
19 285 3.6
20 290 2.7
21 285 2.7
22 - 290 2.9
23 290 3.1
24 290 2.7
25 285 2.7
26 280 2.7
27 275 2.2
28 270 2.5



1.2m WEATHER STATION, VAN 1

Wind Wind Re]@tjve Temp.
Run Direct. Speed Humidity
Date No. Deg. MA : % ' c?
11/1/78 1 330 1.9 70 7.8
2 330 1.9 70 7.8
3 345 1.9 70 7.8
4 345 1.9 70 7.8
5 355 1.9 70 7.8
11/2/78 6 270 2.2 38 17.4
7 285 2.5 38 17.9
8 315 2.4 38 17.4
9 315 2.4 38 17.4
10 270 2.5 38 - 16.8
A 300 2.5 38 16.8
12 285 2.9 38 16.8
13 7 290 3.1 39 16.2
14 300 3.1 39 16.2
15 315 3.4 40 15.7
16 315 3.4 40 15.7
17 315 3.5 40 15.7
18 315 3.6 40 15.7
19 315 3.6 40 15.7
20 310 2.2 40 15.1
21 310 2.2 40 15.1
22 315 2.2 40 15.1
23 315 2.2 40 14.6
24 315 2.2 40 14.3
25 320 2.2 40 13.4
26 300 1.9 40 13.4
27 300 1.9 40 13.4
28 295 1.4 42 1.2



1.2m WEATHER STATION, VAN 5

Wind Wind Relative
: Run Direct. Speed Humi dity Tem8 .
Date No. Degq. M/S % C
11/1/78 1 320 3.2 97 6.2
2 325 3.2 96 6.7
3 325 3.2 96 6.7
4 330 2.7 96 6.7
5 330 2.7 96 6.7
11/2/78 6 270 2.5 82 16.8
7 290 2.5 82 16.2
8 270 2.5 82 16.2
9 240 2.5 82 15.7
10 240 2.5 82 15.7
N 250 2.5 82 15.7
12 260 2.5 82 15.7
13 270 2.7 82 14.6
14 280 2.7 82 14.6
15 285 2.5 82 14.0
16 285 2.5 82 13.4
17 285 2.3 82 13.4
18 275 2.3 82 13.4
19 275 2.3 82 13.4
20 270 2.3 82 13.4
21 300 1.4 82 13.4
22 285 1.4 82 13.4
23 255 1.4 82 12.9
24 265 1.4 82 12.3
25 270 1.4 82 11.8
26 255 1.4 82 11.2
27 255 1.4 82 11.2
28 255 1.3 82 10.1

o



10m WEATHER STATION, VAN 3 _

: Wind Wind Barametric Temp. Relgtjve
un Direct. Speed Pressure o Humidity
Date No. Deg. M/S mm Hg C %
11/1/79 1 19.0 3.2 762.25 8.3 100.0
' 2 25.0 2.7 762.25 8.3 99.0
3 23.0 3.6 762.25 8.9 98.0
4 31.0 3.6 762.25 9.4 95.0
5 22.0 2.7 762.25 9.4 95.0
11/2/79 6 330.0 3.2 762.25 17.8 35.0
7 344.0 1.4 764.29 17.8 35.0
8 354.0 2.2 764.29 17.2 35.0
9 4.0 1.4 764.29 17.2 35.0
10 333.0 3.2 764.29 17.2 34.0
11 359.0 1.8 764.29 17.2 34.0
12 340.0 2.2 762.25 17.2 34.0
13 342.0° 2.7 763.52 16.7 36.0
14 335.0 2.7 763.78 16.7 36.0
15 360.0 2.7 763.78 16.1 37.0
16 358.0 2.7 763.78 16.1 37.0
17 356.0 2.2 763.78 16.1 38.0
18 2.0 2.7 763.78 16.1 38.0
19 6.0 2.7 763.52 15.6 39.0
20 6.0 2.7 763.52 15.6 39.0
21 2.0 2.2 763.78 15.6 39.0
22 6.0 2.7 763.78 15.6 39.0
23 2.0 2.2 763.52 15.6 - 39.0
24 6.0 1.8 763.78 15.6 39.0
25 6.0 2.2 763.52 15.0 39.0
26 4.0 1.8 763.52 15.0 39.0
27 359.0 1.4 763.52 14.4 39.0
28 349.0 1.4 763.27 13.3 - 42.0



N159 WEATHER STATION -

Date No. mm_Hg M/S _ Deg. c® c®
11/1/78 1 764.5 2.2 325 9.0 6.0
2 765.6 2.2 325 9.0 6.1

3 766.6 2.2 325 9.0 6.2

4 766.6 2.2 325 9.5 6.2

5 766.8 2.2 325 9.5 6.2

11/2/78 6 764.8 1.8 340 18.5 -15.5
7 764. 5 2.2 330 18.5 -15.4

8 764. 5 1.8 340 18.5 -15.2

9 764. 5 2.7 345 18.5 -15.1

10 764. 5 1.8 340 18.2 -15.1

11 764. 5 4.0 15 18.2 -15.1

12 764. 5 2.2 0 18.2 -15.1

13 764. 5 2.2 350 17.6 -15.0

14 764. 5 2.2 340 17.6 -15.1

15 764. 5 2.2 345 17.4 -15.1

16 764. 5 2.2 335 17.4. -15.1

17 764. 5 1.8 330 16.8 -15.1

18 764. 5 2.2 340 16.8 -15.1

19 764. 5 2.7 340 16.5 -15.1

20 764. 5 3.6 320 16.5 -15.2

21 764. 5 2.7 340 16.2 -15.2

22 764. 5 1.4 5 16.2 -15.2

23 764. 5 1.8 340 16.0 -15.3

24 764. 5 1.8 335 16.0 -15.4

25 764. 5 .9 350 15.7 -15.5

26 764. 5 .9 5 15.7 -15.5

27 764. 5 1.4 350 15.4 -15.6

28 764. 5 1.8 345 15.4 -15.6

29 764. 5 1.4 350 14.3 -16.0

B-7



it

ALTITUDE

-m.

ALTITUDE

609.6

533.4

457.2

'365.8

304.8

228.6

152.4

76.2

14 14 ) i 14 1]
7.3 12,9 18.5 24.1
TEMPERATURE -°C
DATE 11/1/78 ASCENT #1

365.8

304.8 |

228.6
152.4

76.2

7.3 12.9 18.5 24.1
TEMPERATURE -°C

i

[ 1 [ d

-

HUMIDITY -%

GMT START

1 i ]

]
6.8 11.2

WIND SPEED -m/s

) S | ]

-3

]

HUMIDITY -%

DESCENT #1 GMT START 12:12

1 1] L

2.2 6.8 11.2
WIND SPEED -m/s



ALTITUDE -m

ALTITUDE -m

609.6

548. 6

487.7

426.7

365.8

304.8

243.8

182.9

121.9

-“- i
| ] 1 1 L ! H
I ) 1 ' ] ' i ] i ] 1 ' LI

11.2 15.7 20.2 24.6 55 65 5 . 8 95 9 2.7 4.5
TEMPERATURE -°C HUMIDITY -% WIND SPEED -m/s

! ] I I 1 1 1 i } H ) 1 I3
i i ' i 1 i

DATE 11/2/78 ASCENT #1 GMT START 19:06

END 19:33
243.8 ¢
182.9 ¢ -+ <+
121.9%¢ - -4~
6].0 o T -+
1 1 1 1 [ i 1 | & 1 1 1 1 ) | 1 1 { ] 1 1 1 L
4 i 1 ] 1 ! LR k] 1 | 1 1 |1 1 ) 1 ] | { & 4
11.2 15.7 20.2 24.6 55 65 75 85" 95 .9 2.7 4.5
TEMPERATURE -°C HUMIDITY -% WIND SPEED -m/s

DATE 11/2/78 DESCENT #1 GMT START 20:19

END 20:23
) B-9



609.6]

548.6

]
]
T
3
1

487.7

]
{
4
l
{

T
]
1
)|
R

426.7-

T
i
¥
1
]

365.8

ALTITUDE -m

304.8

L
$
L {
}
1

T
i
T
4
i

243.8

¥
1
1]
b
{

182.9;

121.9 F ~- -

1 |

1
H

l 1 b 3 } 1 L !
¥ I 1 i ¥ k| ¥ - L] 4 i ¥ 4

- 1
11.2 15.7 20.2 24.6 55 . 65 75 85 95 .9 2.7 4.5
TEMPERATURE -°C HUMIDITY -% WIND SPEED -m/s

i .
L] i

DATE 11/2/78 ASCENT #2 GMT START 20:41
END 20:58

B-10



ALTITUDE -m

609.6

548.6

487.7

426.7

365.8

304.8

243.8

182.9

121.9

¥

¥

T

i
¥

11.2

i 1 ] {
i T L] ]

15.7 20.2 24.6
TEMPERATURE -°C

} 1
i i

DATE

55 65 75 85 95
HUMIDITY -%

11/2/78 DESCENT #2 GMT START 21:36

END

21:50

i [ ]

2.7 4.5 6.3
WIND SPEED -m/s

| D SN S ) S|
LI

- |
14

8.1






APPENDIX C: ACOUSTIC DATA



‘N

N
N\

DIRECTIVITY ANGLE =

FILENAME

RECEIVE
TIME

122,5 deg

BETA
(deq)

P10

2,13

.16

1/3 OCTAVE BAND CENTER FREQUENCIES (kM2)

0,20

2, 2s.

f,32

B,40

2,59

g. 63

0,79

1.0

1.3

1¢6 2,0

EGFRQ1,M01
EGFR@1,M32
EGFRE1 M3
EGFRa1,M24
EGFRRP1,M25
EGF?G!,M%&
EGFRO1 . M07
EGFRQ1,Mu8
EGFRP1,409
EGFR@y,M1Q
EGFRiE1 M1
EGFRO1 M1
EGFRE1,M18
EGFRR1,M19
EGFRD1,M22

11146838,69
11146138,79
11146138,71
1il46:39.38
11346340,30
113a6140,46
f11146341,16
11:146341,92
11146342,6%
113U468043,38
{11:46143,38

113461343,39

11146343,11
11346343,80

11846344,58

3.2
2.8
8.7

"SR 0sPL
(m)
212,9 108,4
2159 99,5
218,6 102.4
434.8 89,2
729.1 85,5
885,1 86,0
1110,7 88,0
1352,3 82,3
1572,2 84,6
1816,5 79,3
1819.6 7743
1822,6 84,0
1401,6 86,3
1621,5 82,3
1868,9 81,8

76,9
74,2
75,0
72,6
7642
65,7
73,2
65,4
64,3
68,6
65,6
65,2
68,0
66.6

63,4

82.4
82.4
84,2
68,4
73.2
64,4
80,9
68,1
64,9
62,2
56,5
60,4
62,90

67,7,

62,7

8746
85,4
88,8
68,5
71,3
64,4
82,6
68,4
72,3
6746
62,0
54,6
72.4
723
7846

91,7
88,4
94,0
68,3
64,6
68,5
78,1
66,0
66,1
63,5
59,4
67,9
74,0
71,4
71,4

4.3
90,7

952

70.5
82.0
75,5
7641

93,5
89,6
88,6
69,9
66,7
70,9
65,8
69,2
66,0
73,2
63,5
T4,6
7745
72,1

74,8

94,2
90,2
88,4
76,4
T4l
7‘.6
74,6
70,2
736
72,9
6741
75.6
74,1
66,6

68,1

91.8
89,3
95.1
79,9
74,5
74,8
7845
74,9
76,4
69,1
68,8
76,2
68,5
66,3
68,3

85,2
88,7

88,7

82,5
77.9
75.9
77.9
76,0
80,5
67,1
70,3
74,1
68,7

67,4

79,9
87.7
91,3
81,8
74,8
78,9
78,5
72,9
77.0
64,5
72,4
75.9
71.2
71,1
67,5

78,0
87,4
90,7
81,4
72,6
79,2
71,4
70.6
73,0
62,8
65,3
73,3

58,8

68,5
6641

76,5
88,8
98,1
80,2
68,9
75.3
72,7
66,3
69,5
57.1
68,2
71.8
69,2
66,8

64,9

65,8

7648 74,6
86,5
88,7

84,5
85,4
76,9 75,1
67,6 64,7
71,5 70,6
70,6 68,9
60,5 63,3
63,0
55,6 53,0
58,2 56,0
6746 - 62,1
66,6 65,4
64,5 61,8

68,3 56,3



€-0.

DIRECTIVITY ANGLE =

FILENAME

RECEIVE
"TIME

122,5 deg

BETA

(deq)

"8R
{m)

osPL

2,10

0.13

.16

1/3 OCTAVE BaND CENTER FREQUENCIES (kHz)

0,20

0,25

0,32

.63

.79

1.0

1.3

f.6

2.0

-
Py Y Y Y Y L T P Y R R Y P R A LRI LY R DAL L R L L Y P P P LI L L P R DL L L Y DL L AL L D D A DA DI O L L L L L .t ]

EGFRA2,M21
EGFRQ2,M22
EGFRe2,403
EGFRE2,M34
EGFR@2,MaS
EGFRA2,M06
EGFRE2,M07
EGFRe2,M28
EGFR22,429
EGFRG2,M10
EGFRe2,M11
EGFRE2,M12
EGFRQ2,M13
EGFRA2,M14
EGFRO2,M15
EGFR@2,M16
EGFRE2,M17
EGFRQ2,M18
EGFRD2,M19
EGFRA2,M20

11:54128,21

"11154328,21

11154128,22
1ixsa:25.9a
11154329,82
11154129,97
11154130,67
11:54831,43
11354132,12
11354132,89
11:54332,92
11{54132,91
11154129,02
11154229,03
11154829,03
11154128,33
11154328,33
11154332,64
11354133,33
11154334,10

3.1
2,8
0,7

2,4
0.3
B,
27
2,4
e6

54,8

54,5

Bed

2.4
2,3

21647
219,7
222.4
437,8
752.9
888,9
1114,5
135641
1575,9
1820,3

1823,.4

1826,4
249,8
252,8
255,6

13,1
13,1

1425,4

1625,3

1872.7

99,4
98,3
103,2

93,3

87,5
85,1
89,2
84,0
82,9
7645
75.8
87.3
97,5
109,2
105,4
108,56
111,3
91.6
84,3
82,3

79.9
79,4
75,2
82,8
74,5
70,7
78,6
65.6
6U,1
68,4
60,3
65,3
78,4
82,4
81,0
99,3
100,5
73.8
78,4
68,3

77.8
61.4
779
77.4
79,5
67,3
79.5
65,1
68,0
66,2
58,6
65,8
74,2

69.1.

84,5
91,2
181,80
76,8
67.8
67,8

84,1
80,5
88,5
71,8
73,8
b4, 4
79.5
66,6
677
6249
60,8
65,0
773
91,0
91,2
91,4

103, 1
81,5
68,0
62,1

91,7
8241
92,9
73.4
73,0
65,8
72,5
64,4
64,3
6646
59.7
72,3
81,4
92,3
94,8
89,7
99,7
84,3

7446

66,4 .

9148
89,9
95.2
79,3

69,1

N

70,

Fe X

65,

~t

66,

f 3]

63,

68,
62,
73,
89,

b - vt x

=

93,

96,

89,5

94,9
86,0
T4,%

75,3

93,1
89,1
90,8
73,6
69,7
69,8
66,4
68,8
66,9
66,3
59,9

69,1

91,2

92,0
98,5
9045
96,2
8641
7247
76.9

2,42 0,59
93.3 89,7
92,7 89,3
92,8 97,5
BB,4 B1.8
72.1 75.0
70,6 73.1
70,8 77,2
3.2 7646
78,6 73,0
65,6 59,9
63,2 64,4
75.1 6645
89,0 84,0
91,3 87,4
96,5 94,1
87,7 86,9
181,2 125,2
76,3 73,3
69,2 78,2
75,8 70,2

80.3
88.7

90,9

Bl.0
78,5
79,4
77.6
81,1
72,9
61,1
66,9
67,9

.86,2

84,4

92,6
87,5
102,9
76,7
77,1
67,2

79,5
87.7
93,8
82,2
81,1
77.0
80,1
76,4
69,4
62,5
68,9
66,8
86,8
80,1
94,0
82,0
98,2
72,3
74,0
68,2

75,6
84,6
90,4
85,2
76,3
75,2
79.6
71.9
68,7

59,4

63,0

56,8

87,2
74.8
9141

" 83,3

96,1
71,2
72,0
67,2

75,1
Bu,.1
91,9
79,9
75,1
72,7
75,7
69,5
6841
62,6
62,3
63,5
es,d
88,6
89,0
83,8
98,7
70,9
67.5

64,3

75,1
85,9
89.7
78,2
72,6
70,4
75.0

67,4

64,5

59,5
67,7
61.8
82,6
79,9
90,4
84,4
98,3
66,4
63,2
67,1

73,9
84,6
86,7
79,0
71,3
69,6
72,9
66,0
62,0
54,4
56,6
59,1
ae,9
79,2
92,5
81,8
97,2
61,6
61,1
57,3



v-2

DIRECTIVITY ANGLE =

FILENAME

RECEIVE
TIME

122,5 deg

BETA

(deq)

SR
(m)

2,13

173 OCTAVE BAND CENTER FREGUENCIES (kH2)

0,16 0,20 0,25

EGFRA3 M2}
EGFR23,M92
EGF23,M33
EGFR23,M24
EGFIQ3,M25
EGFR23,M36
EGFR23,%37
EGFRQ3,M28
EGFRE3.M29
EGFRe3,M12
EGFR23.,M11
EGFR23,M12
EGFIB3,M13
EGFR3,M14
éGFR@S.”lS
EGFRO3,M16
EGFRR3,ML7
EGFRO3,M18
EGFRO3,M19

EGFRQ3,M22

113158155,15
11158155,16
11359155,16
11:58155,85
113158156,79
113158156,95
1115825766
11:58:58.03
11158159,13
11358:59,91
11158:59,91
11:158159,93
11158355,95
11:58355,96
11:581:55,97
11158155,28
11$58155,28
11:58359,63
111591 02,32
111591 1,11

2.6 1
2.5 !
2,4 1
2.4 1
2,3 1
2.1 1
2.8
2.4
B4 6
57.5
57,4
.4 1
2,4

0.3 1

214,2
217.2
219.9
435,7
731.4
887,8
113,9
355.9
576.2
821,09
824,1
827.1

247.2.

253.2
253,09
12.7
1247
495,0

625.5

8736

0sPL 09,12
1@0{§ 78,6
78,4 62,3
103,9 78,1
91,5 75,1
Bl.6 62,9
87.2 71,1
87.5 75,1
86.7 65,1
86,8 68,5
B1,9 66,4
78.9 6247
85,4 55.3
84,3 78,8
83,4 69,0
80,6 67,9

77.2
63.90
83,1
68,6
67,6
72,1
75,4
65,2
67.2
65.7
63,6

67.1

70,8
7047

69,7

85,2
61,1
83,9

66,8

72.6 |

69,9°

7245
66,8
64,8
67,9
61.7
67,1

65,3
71,3

71,9

91,3
61,2
G4,
69.3
70,2
67.5
63,3
6245
59,4
64,6
S57.5
72.9

72,5
72,4

6946

-8
()
-
—

712
6844

67,8

- 6648

6846
65.7
60.A

75e1

7544
76.0

72,0

9,32

.63

2.79

1.0

2.2

9444
6143
87.0
72,1
67,5
72.3
7246
68,9
6645
69,5
62,7

75.4

7241
70.7

7241

2,40 2,50
92,9 89,4
62,5 62,7
93,8 95,7
8e,9 81,0
69,8 72,6
773 75,6
75.9 76,2
76,5 81,7
70,3 69,4
67.3 67,7
bu,9 68,1
72,8° 69,9
71,28 69,0
66,5 69.1
68,2 66,6

83,8
63,3
88,8
81,8
68,6
78,3
7746
81,92
68,3
66,1
68.3
2.7

7945
68,0

6641

78,2
61,9
93,2
79,9
69,8
79.9
79.5
76,7
71.2
62,4

67,5

69.4

71.8
68,4

63.0

75,9
62,0
92,9
85,1
7149
78,0
76,8
7643
72,1
61,3
65,4

70,0

67,0
78.8

62.9

1.3 1.6
71,2 74,7
63,2 62,8
91,2 91.¢
81.0 78,9
72,3 71,2
3.7 T1.7
75,8 72,5
68,3 69,3
66,2 64,1
53,3 58,8
63,8 62,3
67.8 65,2
71,3 68,0
72.3 68,7
63,9 62,3

78,9
61,2
88,5
76,3
64,8

72.6

65,1
68,32

59,4



DIRECTIVITY ANGLE = 122,5 deg
{73 OCTAVE BAND CENTER FREQUENCIES (kH2)
FILENAME RECEIVE BETA SR 0SPL 9,10 Q.13 0,16 0,20 0,25 0,32 02,40 0,580 0,63 9,79 1.0 1,3 146 2.0

TIME (deq) {m) .

RSP PP P PP R PEPTERTL EEREEEEEEELLLLLLLL L LSS A S Gt e
EGFROU, MDY 121 2148,28 3.6 203,6 99,3 82,6 81,7 81,9 89,7 89,5 94,1 93,0 91.5 84,0 79,6 75,1 7T5.4 73,2 70,6
EGFROU,M32 128 2148,29 3,3  2@6,6 99,8 75,1 81,0 83,3 85,5 87,9 91.1 90,3 89,7 86,9 84,7 84,3 87,6 90,4 87,2
EGFREL, M3 121 2148,32 1.0 289.3 102,3 71,3 83,0 87,8 91.7 92,7 90,7 89,8 95.5 88,k 90,8 93,8 98,1 89,3 84,5
EGFRQ4,M2L 121 21U9,83 1.6  426.9 90,4 7a.i 69,9 67,9 68,1 66,2 69,8 75,6 81,2 82,8 81,6 83,8 82,4 76,8 73,8
EGFREU,MAS 128 2158.84 8.9 725.2 87,5 71,2 82,8 7T7.3 76,8 75,9 72,6 74,7 74,7 78,3 78,4 75,2 72,8 71,6 696
EGFR04,Mp6 12t 2150,23 2,8 883,5 82,3 59,1 63,7 61,1 63,6 66,7 6841 70,7 75,1 76,9 73,1 78,8 72,7 69,7 66,4
EGFROU,MAT 128 2158,99 0.6 1111,6 89,8 75,4 81,3 76,4 TUy4 T2.8 75.9 79,6 78,9 78,1 88,4 73,2 73,1 78,0 68,5.
EGFREW,¥28 121 2151,82 3.5 1355,8 85,8 69,4 62,0 68,6 78,3 67,7 71,8 79,0 79,1 76,8 74,6 72,6 72,9 68,4 64,7
EGFRRU, Y39 121 2152.56 0.4 1578.0 84,2 67,7 66,1 69,2 64,6 busd 71,0 73,0 78,3 79,9 76,3 71,0 69,2 68,2 65,4
EGFREU, M1@ 123 2153,39 0.4 1825.8 79,8 64,8 66,6 72,8 66,5 69,3 69,8 69,6 61,3 61,1 62,5 62,8 60,3 68,1 57,3
EGFRDA MI1 123 2153,40 0,8 1828,0 77,9 62,2 62,7 65,7 59,1 63,7 67,4 69,2 66,6 67,3 68,5 68,4 61,9 62,8 56,5
EGFRO4,M12 123 2:53,81 a1 183141 98,5 67,8 69,1 72,7 74e2 75,0 76,9 76,6 72,4 74e5 72,8 T1.5 68,9 66,0 63,5
EGFIa4,M13 121 2149,87 3,8 235,5 101,8 82,8 81,1 74,1 84,4 98,9 93,6 96,8 89,5 90,8 89,9 91,0 88,5 88.3 83,4
EGFRau, M6 121 2109,88 2.7 238,6 101,2 85,7 89.1 90,5 92,9 93,4 90,5 94,7 91,9 86,5 84,6 77,8 81,6 85,3 88,5

84,8 83,9 84,3 B5.,3 81,8 83,8 84,6 85,5 84,1

i~1

EGFRO4.M15 123 2149,89 0.8 241,3 95,8 81,6 81,2 83,2 86,7 B85,
EGFRQU,M16 123 2148,52 35,5 19.2 97,3 90,5 89,8 86,7 89,1 92,8 88,5 83,2 82,1 82,7 82,3 81,4 Bl.1 81,1 80,4
EGFIPu,M17 123 2148,53 35,8 19,1 95,6 86,9 87,1 88,3 88,8 B8,5 88,4 86,0 86,2 86,4 85,9 84,9 84,9 85,1 84,3
EGFROU,M18 123 215311 B.4 1408,3  BUB T1,5 78,6 74,9 78,2 Té,a T6,4 72,9 69,3 72,2 74,2 73,7 72,8 67,1 66,4
EGFREL.MI9 121 2153,87 0.4 163142 84,4 69,7 71,3 74,8 78,6 75,6 69,8 78,2 67,0 68,2 67,4 68,2 68,5 66,1 65,9
EGFRO4,M23 121 2156,73 0,3 1882,1 82,1 67,2 71,8 65,5 72,9 7640 71,6 68,2 68,4 67,3 66,4 65,5 66,8 62,6 59,3



9-)

DIRECTIVITY ANGLE

FILENAME

EGFR2S5, 421
EGFRO5,M02
EGF@5,M03
EGFRQS,M04
EGFR@5,M25
EGFRGS.Héb
EGFR05,Ma7
EGFRQ5,M28
EGFR05,M29
EGFRS,M10
EGFROS.M11
EGFR2S, M1 2
EGFR05,M13
EGFRES,M14
EGFR35,M15
EGFROS,M16
EGF?BS.H17
EGFRES,M18
EGFR0S5,M19
EGFR0S,M22

RECEIVE

TIME

121
123
121
léx
123
123
123
128
12t
121
121
121
128
128
128
122
121
12
122
121

6159,82

6359,83

63159,84

71
71
71
71
71
71
71
71
71
71
71
71

.50
1,42
1.55
2024
2498

5159,91

6159,92

73
7t
7t

4,15
4,82

5,59

122,5 deg

BETA

{deq)

2.6 1
2,5 1
Bed 4
B.t0 1
2,4 1

?.1 1

47.0

46,6
2.5
B,4° 1
2,3

. SR
(m)

222,3
22342
225.9
442,8
735.1
892,56
115.7
35646
575.,9
819.7
82247
825.8
253,86
256,.6
259,3

15.4

15,5

46,3

625,6

87244

1/3 OCTAVE BAND CENTER FREGUENCIES (kHz)

0SPL 0,10 0.13 0.16 0,20 0,25 0,32 98,48 23,58 9,63 0,79 1.0 1.3 1,6 2,8

100,1
99:5
103,3
92,5
83,@
88,8
84,7
83,3
85,2
79,3
7749
82,5
97,4
103.4
106,5
187.4
96,5
99,5
87,3
79,2

79,5
80,9
74,2
73.4
70,2
66,2
73,9
6544
67.8
62,6
61.8
62,4
77.5
83,7
85,0
108e,5
87,2

75.4 .

73,0
66,0

80,8 84,7
80,8 83,7
85,8 90,8
78,9 65,3
70,3 72,3
72,4 72,8
69,7 79,9
64,9 67,1
69.9 70,0
64,3 66,4
57.8 59.6
67,2 68,6
75.5 84,2
93,3. 89,8
88,1 95,2
98,6 100,90
87,8 88,8
78,8 81,7
77,3 89,3
71.0 7é.1

85,8
83,4
92,5
66,4

70,3

70,4

74,2
67,4
63,8
69,3
62,9
70.3
84,5
95,7
97.6
97,6
88,3
79,3
76,5
66,2

91,9

90,0
95,4
680“

7240

7349

7346
62,7
61,5
70,8
59.4
70,4
86,4
96,9
93,7

96,0

88,1

85,2
4.8

68,0

9641
91,9
91,8
73.9
69,8
T6.8
671
64,2
67,0
T2.6
61.7
72,5
89,9
95.1
7.0
94,8
8847
8247
72,2
701

94,2
93,4
93,2
82,7
70,0
82,2
66,8
75,3
73,6
70,2
66,1
72,7
91,1
96,1
98,4
88,6
87,2
76,6
67,0

64,3

89,7
91,2
97,3
80,8
73,1
79,7
68,9
78.6
73,9
66,1
69.3
70,1
89,3
90,4
98,2
88,6

86,8

68,4
72,9
65.7

84,3

89,9

90,7

82,1
72,4
78,1
73,6
777
75.4
6546
69,9
70,6
88,1

B7.4

94,6
91,5
88,8
7241
74,8

63,4

79.1
85,9
93,6
82.1
74,5
82,8
74,2
7246
73.9
62.8
67,9
68,7
87.1
85,1

94,4

92,6

86,2
73.5
75.2
64,7

75,0
84,6
91,0
85,0
75,4
79.7
75.2
71.3
71.5
62.9
66,5
68,1
86,7
74.5
93.2
91.9
85,6
74.0
74,2
61,3

74,3
83,8
92,6
85,6
71.7
78,8
74,3
68,4
70,8
62,5
63,9
65.3
87.7

8U,4

94,2
92,1
8,6
79,0
72,8
61,0

75,6
83,8
89,5
82,41
69,7
76.9
71,4
67,2
66,9
61,1
63,7
63,4
82,8
87,3
92,3
91,0
85,8
68,5
72,4
56,9

73.1-
82,3
84,6
75.6
68,9
71,0
68,7
6646
66,3
59,1
62,9
62,3
se,u
88,5
89,3
89,4
84,3
67.1
66,5

56,3



1)

DIRECTIVITY ANGLE =

FILENAME

RECEIVE
TIME

122,5 deg

1/3 OCTAVE BaND CENTER FREQUENCIES (kH2)

0,20

2,25

1.6

2,0

EGFR26, M1
EGFRQ6,M22
EGFR6,M23
EGFR06,M24
EGFRP6,MAS
EGFRA6,M26
EGFRas, M7
EGFRO6,M28
EGFR06,M09
EGFRE6,M12
EGFRE6, M1t
EGFRO6,M12
EGFRO6,M13
EGFRO6,M14
EGFRO6.M15
EGFRA6,M16
EGFg6,M17
EGFRE6,418
EGFR@6,M19

EGFRo6,M20

19337138,44
19337138,45
19837138,45
19137139,09
19337139,98
19:37140,11
19:137340,78
19:37:41,51
19837142,17
19137142,84
19137342,86
19137142,87
19137139,23
191373139,23
19137139,24
19837338,5S
19137138,56
19337102,69
19237243, 35
i9=37|aa.09

BETA SR 0SPL 0,10 0,13 0,16
(deg)  (m)
3,4  219,6 93,6 82,5 80,3
3.l 22246 93.; 80,6 84,9 82,5
1.9 225.,2 183,1 78,6 76,5 82,1
1,6 439,4 B6,4 75,1 76,4 77,3
0.9 732,9 723 61,3 61,5 '61.9
2.8 887,7 74,0 59,5 63,4 S4d,4
Pe6 111241 68,5 60,1 61,8 55,4
8,5 1352,3 66,4 59,8 53,2 58,0
2.8 1571.0 65,8 55,8 54,9 55,5
0,5 1835,6 63,9 49,4 58,3 55,5
2.5 1838,6 61,2 47,3 47,7 54,5
B.2 1841,6 68,1 47,1 49,3 58,6
3.8 253.2 98,9 80,8 83,9 87,7
2.7 256,2 99,1 76,6 82,1 88,6
2.9 258,9 96,7 80,2 8@,8 83,6
u7.4 16,3 123,11 te2,3 162.9_ 99,8
47,1 16,4 123,0 102,08 12,0 12,5
8.5 - 1402.,4 72,3 53,1 52,6 53,1
B.4 1621,.,0 65,3 54,6 50.8. S7.1
P4 1867.¢ 60,4 S0,0 47,8 57;9

82.0
87.3
71.2
5547
58,5
58,1
91,9
52,4
49,6
49,9
52.2
87,9
80,3
88,4
102,8
102,
5245
56,6
51,2

83,2 88,2 84,9

Baoé

ol .

94,

Jhe

72,
52
53,

-3

X

52

w

-3¢

53.
51,

i

52,3

bV A

48,
52.0
B2.4
77.9
86,7

119.7

112.9
S5a.1
53,5

Su,>

0,32 Q.40 0,50
86,3 87,3 82,3
84,5 Bu4,3 83,8
96,4 98,0 94,6
69,9 78,8 76,5
5146 55,2 53,5
53,8 55,1 53,1
508 51,0 52,6
S3,8 51,5 52,4
49,5 50,5 51.6
48,6 49,1 48,5
45,5 46,8 49,6
57.6 56,7 55,5
78,4 85,3 92,7
76,5 78,3 73,6
B7.7 87,3 86,4
114.2 112,8 113,7
113.9 112,7 115,4
57,1 5642 55,5
54,6 54,1 52,1
53,3 50,4 51,5

2,63 0,79
77.6 74,8
8,2 79,3
87.5 90,7
TU,9 76,8
S6.8 S6,2
53,3 55,6
56,4 54,8
52,1 55.6
52.4 51,8
47,2 4s5,8
52.2 50,3
51.8 52,9
?2.6 88,3
71.3 67.3
85.3 84,4
113,1 11S.3
113,3 115,7
553 53¢
53,1 52,9
uB, 4 47,2

1.0 1.3
68,3 67,8
77.9 74,3
85,6 87,2
76,7 70,2
54,2 54,9
S4,9 54,6
53,4 52,0
S4e2 54,5
51,7 57.9
45,4 4S,6
49,3 47,4
50,8 51,2
87,5 B87,1°
67.9 69,2
82,6 78,6

111.6 111,1
111,8 111,09
51,5 49,5
S80,9 49,0
46,4 48,7

66,5
74,4
86,8
67,2
54,2
5245
St.t
S0,3
49,3
43,2
48,5
4s,8
85,2
67,9
76,4
108,7
108,6
‘ 49,1

48,3

43,1

64,9
69,3
85.1
65,1
50,3
48,5
47,2
49,6
48,4
42,5
42,5
43,2
78,3
65,3
72,4
105,6
107,14
47,3
47,2
42,3



8-J

DIRECTIVITY ANGLE =

FILENAME

RECEIVE
TIME

osPL

.10

2413

.16

1/3 OCTAVE BAND CENTER FREQUENCIES (kHZ)

2.20

9,25

2.32

0,48

2,52

2,63

.79

1.2

1.3

1.6

2,2

EGFRa7,M21
EGFRQT7,M02
EGFRR7.M03
EGFRY7,M34
EGFRa7,Me5
EGFRpT7, M6
EGFR37,M427
EGFRQ7,M28
EGFR07,M09
EGFRa7,M10
EGFRAT,M11
EGFRa7,M12
EGFR@7,M13
EGFRB7, M4
EGFRET,M1S
EGFRRT M16
EGFRR7,M17
EGFI@7,M18
EGFRAT,M19
EGFRaA7,M20

19142348,59
19:42148,59
19:42:48,60
19:42149,27
19302:50,17
19:423150,32
19342:51,0Q2
19142351,76
19142152,44
19142353,19
19:1482:53,20
19342153,20
19342349,36
19142:149,38
19142149,38
192438 9,34

193433 9,34

19:42152,91

19:42153,59
19342154,36

122,5 deg
BETA SR
(deo) (m)
1.8 215,
1,5 218,!
=2,6 22141
8,7 435,9
Bel  732,4
2.4 B886,0
2.3 1111,2
.2 1352.2
9.2 1571.6
2.2 1815.5
Be2 1818,6
“2.1 1821,6
1.6 -248,4
1.3 251,5
=23,5  254,5
xern  1932,2
werk 1929,9
0.2 1431,8
P2 1621,2
.2 1868,1

93,5
92,8
104,08
83,8
72,7
71,6
70,9
67,7
68,8
76,8
67,6
79,1
128,9
91,9
95,2
89,0
94,4
70,8
69,4
73,5

82,2
82,7
84,4
74,9
63,1
64,7
62,3
58,2
58,2
55,6
51,1
51,2
79.1
77,8
82,9
88,2

84,9

59,9
58,3
58,4

85,4
86,3
87.3
79,2
67,7
65,0
63,9
50,5
52,3
53,2
47,6
49,1
86,8

82,8

83,9

81.9
85.1
65,8

56,2

60,0

88,5
86,4
86,4
77,7
61.6
62.2
55,9
48,3
53.8
53,4
44,7
54,8
89,4
82.9
83,8
81,0
85,2
59,0
50.8
S5S.4

84,1
89,7
83,2
6943
54,1
52,5
53,0
48,7
49,6
51,8
48,9
58,1
87,5
81,7
82.6
82,1
B7,4
5846
53,3
48,3

8247
B1eb
90,1
U, 1
5142
53,4
S4,%
46,71

49,5

84,9

S4,0

79,6
7846
9146
59,1
52.3
53,7
5245
47.9
Se.t
56,1
52.0
61,4
92.8
80,3
92.0
81,8
86,9
6044
59.7
56.5

79.2
78,5
95.3
59.3
53,7
54,6
54,1
50,7
53,5
55.4
51,3
63,0
94,1
81,9
88,7
81,4
85.5
58,5

57,1

60.8

75.5
75.7
95.3
57,1
57.@
54,8
53,2
55.4
55,1
52.4
52,4
68,4
94,4
89,5
84,6
82,6
85,9
579
5545

58,8

Ti.1
72.2
96,2
62,7
58,8
56,7
57.5
56,9
54,2
50.1
S6at
59,5
89.1

79,6

78,2

81,0
86,3
56,5
53,3
58,4

65,6
70,5
92,9
61,4
59,1
5844
55,7
576
55,8
UR,7
56,5
55,2
B4l
71.5
77.4
81,1
84,8
55.9
53,1
55,8

62,1
Tie6
93,1
59,7
59,1
Sé6.0
50,6
58,5
54,2
48, @
Sd,b6
S4,3
87,0
18,1
78,7

.80,8

84,4
S52.7
51,6
54,6

60,7
78,2
93,6
60,8
56,7
56,5
54,0
56,5
52,0
4t 4
52,9
53.4
89,2

66,4.

76,5
81,4
86,2
53,1
50,6
52,5

60,3
69,2
92,4
58,9
54,9
54,6
51,7
52,2
50,8

43,9

49,8
S5e,2
85,8
65,4
71,2
80,6
85,4
52,6
47,4

Se.!

59.4
70,2
89,9
576
Si,4
51,5
47,5

49,9

45,9
40,0
4s,4
45,6
89,7
64,0
68,1
79,5
84,9
45,4
46,2

45,2



6-0

DIRECTIVITY ANGLE =

FILENAME

RECEIVE
TIME

.

122.5 deg

BETA

(deq)

SR
Am)

OsPL 0,182

EGFRP8, M2
EGFRg8,M02
EGFRo8,M03
EGFRe8,Mau
EGFRO8,M35
EGFR@B.MGL
EGFRa8,Ma7
EGFRBG,MGB
EGFR08,M29
EGFR@8.,M10
EGFRE8. M1
EGFR08,M12
EGFREB,M13
EGFROB,M14
EGFRP8,M15
éGFRGS.M;b
EGFRO8,M87
EGFRQ8,M18
EGFR@B,M19
EGFR@8,M22

19t48146,42
1934B1Ub,44
191483ub,44
191482847411
1§xue|ua.ea
1914R8848,18
1931481u8,88
19148849,63
19348850,323
19:48151,06
19348:51,07
19:148151,08
191481347,22
19:4B8147,292
19:48147,.21
19:48346,49
19248346,49
19148:50,77
19:48151,45
193481352,22

2.2
1.9
0,2
2.9
2.6
2s5
0.4
2,3
Be3
2,3
G.2
0.2

1.9

=0.2
56,8
5645
8,3
B3
2,2

213,9
216,9
219,8
434,8
72946
885.3
1112,7
1352,0
157146
1815,7
1818,8
1821,8
24741
25041
25341
845
Bub
1401.5
T 1621,
1868,2

102,3

94,7 81.4

96.6 82,7
g 82,0
83,5 76,1
80,6 52.7
56,4
59,7
53,2

56,5

77,6
70,9
6746
71,0
63,5 47,7
59,7
73,5
99,6 77,4
79,6
85,6
102, 1

13,2

92,8
94,1
121,9
121,8
72,8
66,9

60,9
Sd4,1

679 51,5

Ge13

2416

1/3 OCTAVE BAND CENTER FREQUENCIES (kH2)

0,32

B,40

7,50

0,63

P79

1.9

1.3

146

2,0

82,5
88,5
81.4
77.9
58.9
67,9
67,0
53,6
S6.7
48,5
41,6
53,8
81,7
77.6

84,1 .

99;0
10141
.63,

55,8

57,3

7641
75,2
7545
72,8
58,45
57.0
60,9
51,2
5267
Us,7
45,4
51.3
85,3
78,6
85,2
98,8
99,7
5741
52,8
52,0

2.20 8,25
B1.9 PB6,7
80.8 84,4
85,9 B9,4
78.1 64,5
55,6 U47,p
54,5 Sthen
56,8 50,0
49,9 53,5
50,9 5044
47,8 40,1
40,4 4.5
5503 60,0
87,6 B88,R
771 77,0
BU3 BUes
98,0 102,.;
98,1 105,2
59,3 6241
55,4 5545
50,7 53.0

88,2
Bu, 0
95.1
6047
50,4
54,3
51,0
51,5
50,0
47,4
43,3
65,7
88.8
7846
8743

10,2

‘110.7
6641
59,5

54,0

86,7
85,8
95,1
6249
53,3
S6,4
53,5
53,9
55.5
47,5
48,@
67.9
86,6
80,1
84,3
115,6
115.,4
63,2
56,1
53,4

86,1
8741
92.5
67,1
57.0
56,1
54,2
57.9
52,1
47,8
48,7
62,2
83.2
82,2
83,5
117,9
118,1
58,5
54,8
51,3

82,2
86,1
83,0
66,7
59,8
62,3
56,8
57.0
54,8
L4,6
49,3
62,0
89,3
82,5
78,3
114,09
112,90
56,2
53.5
52,3

78.4
85,8
86,7
61,3
59,6
63,4
55,92
59,8
S59.6
41,8
48,9
61,7
93,5
77.9
77.5

76,4
86,2
84,3
62,8
59,5
63,6
56,9
54,9
5642
49,8
46,8
56,5
92,5
76,8
72,7

104,8 1¢5,6

185,9 185,6

57.8
52,2
S1.4

53,7
50,8

4741

T1.2
86,3
84,1
61,4
54,6
61,6
56,8
53,5
S5.7
39.3
44,8
53,8
8S,7

74,9
72.5

124,3
184,4
49,3
ua.d

45,6

69,5
86,2
83,0
58,8
55,1
59,2
54,3
51,7
59,3
36,4
43,6
49,4
89,4
7441
71.0
106,8
196, 4
47,0
44,7

4241

65,2
85,2
78,8
58,7
S1,8
S6,7
49,7
47,6
46,5
33,5
40,
46,5
83,6
72,02
67,6
128,¢
107,2
43,8
4e,9
39,4



0L-2

DIRECTIVITY ANGLE =

FILENAME

.-----..----.--.-----...-...---...--------.---.-.-....--..----..----.-....

EGFRRY, Mo}
EGFRQ9, M22
EGFRE9,Mn3
EGFRA9, My
EGFRB9, M35
EGFRU9, Mab
EGFRE9, Ma7
EGFR@9, M28
EGFR29, M09
EGFR9, Mi2
EGFR@9,M11
EGFR@9,M12
EGFRPI,M13
EGFRGI, M14
EGFRD9 M15
EGFRE9,M16
EGFRQ9, M17
EGFRA9,M18
EGFRRI, M9
EGFR@9,M20

RECEIVE
TIME

19152139,03
19:152139,04
19152139,05
19152139, 72
19252143, 64
19:52342,80
19852141,51
19352842,26
19352342,95
19:52143,71
19:52143,72
19:52143,73
19152139,89
19:152139,81
19252139,83
19852139,06
19152139,06
19152142, 60
19152144,10
19152144,88

122.5 deg

BETA

1.5

2,2 1
2.2
2,2 1
2.2 1
2.1 1
*2,1
3
1.0
“3,8
52,6
51,7
2.4 1
Pe2 "1
2.1

" 8R

887.3
113,89
354,5
574,4
818,7
821,8
824,8
248,1
251,1
254, 1

5.5

5,6
386,1
623,7
87141

08PL 2,10

98,5
92,0
93.3

111,4

112,90
69,5 56,5

64,9

64,5

0413

84,5
82,1
82,4
74,9
60,6
65,9
64,2
47,4
44,9
40,6
42,2
49,6
75,8

82,1.

- 84,9

103,1

193,9
54,1
45,7

46,5

1/3 OCTAVE BaAND CENTER FREQUENCIES (kHz)
9,32 2,42 2,50 02,63

0.16 0,20

48,3
75.4
81,1
82,9
103,8
104,8
53,5
48,4
52,4

2,25

89,2

77.0

83,4
94,5
94,8

52,9

52,8
52,9

52,6
9.3
79.4
80,9
97,6
58,8
55,7
51,0
53,9

2,79

1.0

1.3

66,9
79,6
86,8
62,2
57.9
55,2
S2.3
48,2
44,2
39,5
4246
45,9

88,8
72,7

74,0
95,1

96,1

49,2
“3.9'

46,8

1.6

240

* . .
-.-.----.--.-.------..------------..-.-..-........--.-..



LL-)

DIRECTIVITY ANGLE =

FILENAME

EGFR12,M21
EGFR10,M22
EGFR10.M03
EGFR10.M24
EGFR1@,M0S
EGFR10,MQ6
EGFR10,M27
EGFR1G,M38
EGFR{3,M029
EGFR1Q,M12
EGFRIQ. M1
EGFRipo.M12
EGFR1a,M1j
EGFR10.M14
EGFR10,M15
EGFR12,Mi6
EGFR12,M17
EGFR1Q,M18
EGFR1Q.M19
EGFR19,M22

RECEIVE
TIME

19156124,78
19156824,79
19:56124,79
19156825,45
19156326435
19:56126,59
19156127,19
19:56327,93
19156128,60
19156129,35
19:56229,36
19156829,37
19356125,55
19:156325,56
19156125,56
19:56:2a,90
19:56124,94
19156129,09
19156129,75
19156130,51

‘22.5 deg

BETA

(deg)

4.9
4,5
2ed
2¢3
1.4
1.1
0.9 1
.7 ¢
Beb 1
Peb 1
2.5 1
0.3 1§
4,3
3.9
2.1
55.8
SSe¢6
2.7 1
.6 1
2,5 1

3R
(m)

217,3
222,2
222,6
437.4
731,5
8869
11,9
352,7
571.9

815,06

818,46
82146
250.6
253,5
256,82

21,0

21.1
4p2.4
621,86
868,43

OSPL 02,10

10,8 79,6
99,6
101,6 71,7
B3,2 74,5
74,7
72,3

72.5

62,6
62,0
62,3
6743 54,7
64,7
64,3 42,3
48,6

51,2

59,8
72,0
99.9 79,3
81,5
81,2

99,7

102,0
99,1
113,0
113,3
72,4

100,4
59,6
78,8 52,5

62,2 SH,6

81,5

54,7

1/3 OCTAVE BAND CENTER FREQUENCIES (kHe2)

.13 0,16 0,20

82,3
80,9
81,3
72,9
61,7
65,9
64,0
54,6
49,9
42,8
0.6
49,0

81.0 -

86,8
82,7
101,5
100,9
56,4
51,2
48,1

87.8
85,9
88,6
74,5
57,4
5244
55,8
53.4
S51.1
46,2
43,9
52,0
80,3

91,9

Y
161,2
102,2
S4.4
4S,4

49,1

88,9
8746
91,1
71,9
55,8
49,8
50,3
46,5
49,5
48,7
41,7
50,3
83,6
94,7
86,2
12,9
102.6
53,8
47,9

“7.14

p.25 0,32
92.7 9544
91,5 90,4
U,z 92,2
Tiem 68,6
5240 S047
51,7 51,0
52.5 50,5
47,9 47.8
48,0 G6.9
47,8 8.7
US,1 43,6
57.3 52.8
89,1 92,5
91,2 9042
87.7 90.6
93.0 90,5
91,40 92.8
58,7 58,2
52.4 58.8
S0.4 5146

8,40

95,0
92,8
92,4
66,4
54,1
49,4
50,8
52,0
48,7
47,1
47,0
59,2
94,2
93,5
92,0
97,6
99,4
56,7
54,5
49,2

2.5¢

89,9
90,2
94,2
68,4
56,14
55,7
52,0
526
49,5
44,5
48,9
60,6
85,8
93,0
93,8
107,5
189,6
53,2
S51.3
49,0

2463

88,9
89,2
89,7
71.0
55,4
56,1
55,0
53,9
47,8
43,6
46,9
55,5
91,1
91,4
89,8
125,7
105,5
51,8
48,9

u8,9

0,79

83,6
89,2
90,6
69.1
57,2
58,0
53,3
54,2
58,7
42,6
49,1
53,3
87,2

88.7

87,5
101,9
99,7
54,5
48,0
47,3

1.0

79,2
87,8
86,7
66,7
56,9
52,3
53,6
54,1
47,8
39,4
48,2
56,5
88,9
86,2

85,9

95,5
96,4
58,2
45,3
45,0

1.3

76,9
87.8
88,9
65,9
S5S.7

'§3.6

52,8
52.3
45,5
36,3

45,9

5246
87.6

84,6
86,3
96,0

95,9

u8,8

'43,3.

43,3

1,6

76,3
86,3
87,3
63,7
52,4
52,9
50,3
50,2
43,4
35,5
ug,6
48,5
86,7
82,0
84,6
97,9
98,8
45,9
40,2

41,5

2.9

7541
84,0

84,9

. 62,9

S0,@
48,3
u6,7
46,5
39,9
33,0
37.5
aa,6
81,5
73,9
81,5
97,3
97,8
43,0
37.9
38,9



(o]
L
N
DIRECTIVITY ANGLE =  122,5 deg
173 OCTAVE BAND CENTER FREQUENCIES (kH2)
FILENAME RECEIVE BETA SR 0SPL 2,10 08.13 0,16 0,28 0,25 0,32 0,40 92,58 '9.53 879 1,80 1.3 1,6 2,0
TIHE (deg) (m)

EGFR11,M31 201 21 2,70 5¢8 211,08 99,3 79,4 80,7 B8S,6 89.7 90,9 93,9 93,2 89,3 84,5 82,7 77,3 74,9 731 70,6
EGFR11,M22 201 83 2,71 S.4  213.9 96,9 84,6 83,4 84,8 B85.8 85,7 B86.0 B8,2 B6,8 86,9 85,3 84,6 84T 83,5 81,9
EGFR11.M33 201 21 2,72 3.2 21641 98,8 71,7 79,8 81,8 85.9 91,6 BAs1 91,1 91,0 88,3 87,4 B6,2 85,1 85,8 82,5
EGFR11,M34 201 At 3,41 2.6 4321 83,5 74,9 73,8 T1.2 69,1 65,6 64,9 69,6 70,4 78,3 69,1 72,0 72,4 69,6 6541
EGFR11, M5 221 @t G4,35 1,6 72848 75,1 62,4 b4yl 5449 5846 51,4 50.5 55,2 54,3 58,8 54,6 54,8 53,2 51,7 52,0
EGFR11.MO6 221 21 4,52 1.3 884,6 71,2 53,9 61,1 68,3 57.9 51,5 5048 55,8 5441 55,8 57,2 54,8 52,8 S@,1 47.8
EGFR11,M87 201 231 5,25 1.0 111140 66,9 53.7 82,0 53,9 54,8 51,6 49,8 50,5 49,7 51,8 52,2 53,9 48,8 47,3 42,9
EGFR11,M28 201 3 6,82 0.8 1353,3 66,6 5649 55.7 S5led 48,8 Gu,§ U4B,3 53,1 54,3 51,8 51,5 52,0 50,4 49,1 46,5
EGFR11,M29 228 01 6,72 @7 1573,8 69,5 49,1 53.1 43,7 Hb6.6 Abep 46,9 46,6 50,4 58,6 49,2 46,5 5.3 42,3 39,6
EGFR11.M13 201 01 7,53 DBe7 1818.9 73,3 49,4 43,3 44,7 46,6 43.8 49.4 Ub,7 U4b.4 46,2 40,4 38,3 36,4 35,6 32,9
EGFR{1,M11 20t 83 7,51 ) 1822.@ 65,6 47,8 58,2 45,4 41,3 39,6 43,5 44,3 U5,9 UB,U4 49,8 UB.b6 4UB 42,6 37,4
EGFR11.M12 201 21 7,52 P.0 1825, 69,7 U6,5 45,2 52,4 4748 54,9 5246 57.1 55,7 52,6 53,9 51,5 58,9 46,3 42,9
EGFR11.M13 201 21 3.48 5,8 243.,7 81,0 57,6 57.9 57.3 5841 57.3 59.3 58,9 56,8 56,6 56,2 56,2 56,8 56,4 5449
EGFR11.M1G 281 81 3,48 4.6 206,6 87,2 54,6 54,0 52,0 33,4 53,7 53.6 52,8 54,42 54,7 52,9 S1.6 53,4 52,2 49,5
EGFR11,M15 208 81 3,49 2.8 248,9 67,8 6141 57,5 56,3 56,8 57,4 57.3 58,4 58,7 58,4 57.1 56,3 57.3 56,3 54,8
EGFR11,M16 281 01 2,92 55.9 24,0 88,2 80,2 80,6 80,2 82,8 B802.9 82,3 82,9 B2,3 81,2 e:.a‘_ea.s 81,1 81,1 79,9
EGFR11,M17 233 01 2,92 56,0 24,0 90.1 80,4 80,3 81,7 84,8 80,9 82,7 81,3 81,2 81,8 83,7 82,1 80,8 82,7 79,8
EGFR11,M18 281 83 Tu16 BB 1402,2 T2,6 54,7 59,2 55.1 56,5 60,% 55.4 54,8 54,7 53,7 52,1 49,8 47,8 44,2 42,2
EGFR{1,M19 203 03 7.86 8.7 1622,7 69,0 47,5 52,8 48,9 52,4 53,7 54,5 56,3 54,1 53,2 09,6 48,8 ub,d4 43,3 39.5
EGFR11,M23 221 81 B,b6  Bs6 1870,9 64,5 53,2 53,3 48,5 53,4 5M.5 52,5 581 52,7 51,2 49,2 47,9 44,4 42,4 39,5



E1-2.

OIRECTIVITY ANGLE = 122,5 deg
173 OCTAVE BAND CENTER FREQUENCIES (kHz)
FILENAME RECEIVE BETA SR OSPL 0,18 @.13 .16 0,20 0,25 0,32 0,48 0,52 0,63 0,79 1.0 1.3 1.6 2,0

TIME (deq) (m)

EGFR12,M21 20t 3159,73 5.9 215,7 97,7 79,1 83,8 81,5 84,9 89,8 91,1 91,6 90,8 85,4 TT.4 T4, 4 T1,7 69;8 63,5
EGFR{2,MP2 201 3159,73 5.5 218,5 97,5 78,5 77.8 79.2 80,7 87,5 87,0 B7,6 90,5 B6,6 84,7 85,3 85,7 83,9 81.3
EGFR12,M03 20! 3159,74 3,4 223,7 95,2 89,9 83,6 82,5 82,7 83.A 87,3 88,2 87,8 82,6 TT,4 B2,4 79,6 75,4 77,8
EGFR{2,Ma4 231 41 @,4% 2.8 435,7 82,9 70.6 TdeoB 75,6 7147 6940 65,1 67,5 69,6 68,6 72,5 67.9 65,9 62,8 60,5
EGFR12,M05 20¢% 43.1.3} 17 732,14 73,7 62,2 61,3 58,2 58,8 52,0 59,7 50,7 58,4 S9,3 58,0 57.2 57,3 54,1 50,3

EGFR12,M06 201 43 1,47 1.4 885,7 72,5 62,1 62,6 61,3 55.7 as, 5140 50,8 53,7 56,6 SBeb6 60,7 Sbeb6 55,4 49,7

>*

49,9 52,9 53,8 S2,2 S4,7 55,8 53,3 SpP,1 48,0

f X3

EGFR12,M27 201 43 2,186 1,1 1118,9 72,3 66,3 67,5 58,7 55,9 5%,
EGFR12,M28 201 01'2.91 2.9 1352,8 67,1 60,4 56,7 52,9 51,8 58,1 48,2 51,2 53,9 53,9 55,5 54,0 S0,5 47,8 44,2
EGFR12,M29 231 41 3,59 3.8 1571.,5 66,2 55,3 53,1 49,1 S1,8 52,4 45,3 67,1 68,1 53,5 52,4 51,4 48,6 4s.,8 41,8
EGFR12,M10 221 41 4,34 8.7 1815.4 78,9 54,7 53.8 57,6 51,8 51,7 48,9 50,5 46,2 68,6 42,8 41,8 39,2 35,4 33,5
EGFR12,M11 231 41 4,35 8,7 1818,4 66,2 48,7 43,4 46,5 46,8 51,5 45,8 47,5 49,2 49,1 52,4 53,8 US,9 42,0 36,6
EGFR12,M12 231 41 4,36  Ded4 182144 76,8 52,2 48,9 59,2 59,8 56.0 60,9 62,7 62,8 55,7 56,8 53,9 58,9 47,2 43,0
EGFR12,M13 20t 42 0,49 5,2 24848 97,8 76,2 76,6 85,7 88,3 87,1 90,9 86,5 88,3 88,4 84,7 87,4 85,9 86,7 83,7
EGFR12,M14 203 41 0,53 4,8 251,7 1@21,4 82,8 84,3 88,7 89,2 89,a 91,8 92,8 93,3 jqa.1 89.8 85,6 e:fu 77.9 78,5
EGFR12,M15 201 41 2,58 3.0 254,0 185,3 88,7 82,5 89,5 86,4 93,0 96¢1 95.7 95,8 96,2 93,9 93,8 95,3 9u,6 90,2
EGFR12,M16 231 3159,51 57.4 25¢1 124,6 89,9 100.1 186,9 111.0 115, 110,8 114,6 114,84 116,3 114,5 1{3.1 111,6 110,6 109,2
EGFR12,M17 2@8: 3159,91 57,3 'as.z 12447 9145 180.3 12645 $12,9 11647 11149 114,3 115,3 115,5 114,6 113,02 1116 $11,3 109,14
EGFR12,M18 208 43 é.aa 2.9, 1481,.5 69,7 58,7 59,2 57,0 59,7 58,4 54,2 56,9 53,3 55,2 52,7 S1,8 47,8 43,8 4e,.s
EGFR12,M19 208 48 4,72 8,7 1621.,8 68,3 55,7 48,5 55,3 54,5 55,7 55.2 57.2 56¢5 51,4 52,3 48,4 48.1 44,4 ue,d
EGFR12,M20 201 41 5,48 3.6 1868,0 66,3 49,9 52,3 5346 5342 55,1 59,4 56,6 52,6 52,2 69,6 49,4 46,5 42,9 49,5



o
]
S
DIRECTIVITY ANGLE =  122,5 deg
173 0CTAVE BAND CENTER FREQUENCIES (kH2)
FILENAME RECEIVE BETA SR 0SPL 2,19 0,13 2,16 0,220 0,25 0,32 2,40 0,58 0,63 0,79 1.0 {.3 1,6 2,0
TIME (deq) (m) .

.
habadndaidt S bt S St kit o S bt il b Ll bl E A L A R AL AL L DL L L LD L Ll L i P e L L L F Ly o A,

EGFR13,M21 213 2130.64 5.5 204,9 97,0 84,7 B81.4 83,7 87,3 88,a 89,6 90,8 88,3 84,2 Bl.,6 78,3 73,2 72,7 711,@
EGFR13,MB2 211 2132,65 5.1 207.8 1{01.1 82,3 84,1 83,8 85,5 88,3 88,0 88,8 97,9 89,4 90.4 91,1 89,3 98,0 89,5
EGFR13,MO3 211 2:323.,66 2,9 218,11 103,3 75,9 78.1 87,6 90,5 92,8 94,5 91,3 95,7 93,2 92,7 90,8 92,9 89,5 87,7
EGFR13,MA4 211 2131,38 2,5 428,80 B7,6 75,8 717.2 72,6 68,5 66,8 6341 69,7 72,9 78,0 7244 73,8 T1.8 75,4 76,1
EGFR1I3,M35 211 2132,37 1.5 72643 75,6 6243 65,1 57,7 SB8.4 62,3 50,7 63,8 65,4 68,9 68,1 66,2 61.5 64,7 63,4
EGFRI3, M26 211 2132,62 1.2 88U4,7  81el 66,7 59.4 57,8 62,5 64e% 5142 64,9 69,6 7243 72,9 73,6 T1.7 65,9 62,7
CEGFR13,Ma7 211 233,36 4,9 1112,9 73,6 58,8 63,9 55,9 92,6 56,4 54,9 55,9 68,1 85,3 64,1 64,7 58,2 56,7 55,4
EGFR13,M28 211 2:34,17 2,8 1357,3 72,2 55,6 5248 54,2 5246 55.8 5645 58,6 61,6 61,7 62,2 62,9 62.7 60,8 55,3
EGFR13,M39 211 2134,91 0.7 1579,6 70,1 49,1 47,2 50,3 06B,4 53,6 56,1 56.9 61,5 63,2 60,3 57,8 59,3 57,7 52,3
EGFR13,M10 211 2135,73 2.6 1826,8 68,8 51,5 06,6 4db.6 49,7 49,y uS,6 45,7 48,5 49,2 43,6 43,2 41,8 39,9 33,8
EGFR13,M11 211 2835,73 0,6 1829,9 67,0 48,0 45,4 48,2 43,7 48,6 50,8 52,8 57,1 56,8 55,8 58,4 58,3 52,6 47,3
EGFR13,M12 218 235,74 2,3 1832,9 73,5 45,3 47,6 48,0 53,4 54,6 55,9 56,8 53,7 57,3 55,8 53,1 49,1 46,1 41,6
EGFR13,M13 211 2131,35 4,8 236,9 97,9 76,7 78,6 83,5 85,6 89,5 91,5 85,8 87,8 B8B8,5 87,3 89,4 83,0 86,0 79,4
EGFR13,M14 211 2131.36 4,4 239,8 99,8 82,3 83,8 88,4 98,8 92,6 90.7 90.0 9¢,3 89,3 BB8,8 85,4 84,6 79,8 75,1
EGFR13,M15 213 231,37 2,5 242,3 100,9 88,7 84,6 89,7 92,4 93,5 92,3 91,2 89,1 B9,9 93,1 88,9 85,9 84,1 80,8
EGFR13,M16 211 21383,84 46,3 25,6 107,1 94,6 98,2 95,1 97,9 91,7 89,7 69,80 94,1 102,00 1€2,6 92,9 88,1 91,0 89,1
EGFR13,M17 211 2138,84 46,6 25,5 105,8 97,8 96,9 96,5 96,9 94,4 91,1 64,9 88,1 94,2 95,7 92,3 88,2 86,3 28,6
EGFR13,M18 211 2135,23 08,8 1485,1 81,1 55,4 59,6 67,1 67,8 654 69,7 70,7 69,7 66,4 62,8 68,6 55,1 54,9 48,3
EGFR13,M19 211 2135,96 0,7 1627,4 76,2 53,8 ‘58,6 57.9 63,4 64,9 65,4 64,6 63,3 57,8 55,7 56,2 51,5 49,6 43,3

EGFR13,M20 213 2136.80 0.6 1877,7 77.8 53,4 53,0 58,3 67,2 68,1 79.2 69,2 69,6 68,8 78,3 66,6 59,8 Su,8 48,6



L)

ODIRECTIVITY ANGLE =

FILENAME

RECEIVE
TIME

122,5 deg

BETA
(deq)

SR
(m)

oseL

2,10

0,13

Belb

1/3 OCTAVE BAND CENTER FREQUENCZIES (kH2)

0.29

9,25

2,32

2,40

P50

Neb63

1.6

2,90

Y
[y L L T Y YT T Y YR T D R L L D DL L L L DL L L L L L PP L L L L L L L AL L Ll Ll bl d ol ol Dol d ool dod o dad dodd o dded ot e d o ddadshdl of

EGFR14, MY
EGFR1u,M32
EGFR14,M23
EGFRiu,M24
EGFR10.H3§
.EGFR14,MR6
EGFR1d4,M27
EGFi4,M28
EGFR1U, M9
EGFR14,M1D2
EGFR14,M11
EGFR14,M12
EGFRI4M13
EGFRIUMIU
EEFRxa.“xS
EGFRiU4 M16
EGFR1U4,M17
EGFR14,M18
EGFR14,"19
EGFR14,M20

21t 6319,69
218 6119,72
211 6119,72
21; 6120,36
21
21

21t

6121427
6121,41
6122.12
21¢ 6:22,84
211 6123,52
211 124,27
21t 6124,27
211 6124,28
211 6120,47
211 6322,48
211 6320,48
21t 6119,88
211 6119;88
211 6324,01
218 6324,68

211 6325,45

5.5

1,0 ¢
2,8 1
2.7 ¢
2.7 1
Beb6 1

8.4

2e6
"56.4
56,3
2,8 1
0.7 ¢
.6 1

217.4
222,98
222,3
437,.1
73143
886.7
111.7
352,7
572,90

815.7.

818,7
821.7
252,3
253.3
255,86

23.4

23,5
402,3
621,46
86844

102,06

102,7
104,1
89,0
78,8
776
76,9
80,4
75,2
bleb
671
75,7
104,9
195,9
109,7
117,5
103,6
7841
71,8
71,9

87,3
87,0
86,6
83,0
66,8
66,8
65,3
6648
58,6
52,3
58,7
48,6
81,0
87,0
88,5
101,7
95,0

62,3

62,0
60,1

87,4
8649
91,3
84,5
66,7
64,6
59,4
64,8
58,0
58,4
48,3
47.6
72.4
98,9
91,1
184,5
98,02
61,6
58,92
61,9

86,7
86,2
89,5
T7.4
6449
61,5
61,6
52,8
55,5
Si.1
53,2
57.4
85,3

. 93,2

94,0
98,5
94,8
65,5
58,8
57,8

93,6
97,5
86,5
76,3
6244
55.8
5%5.1
Sd,9
49,2
54,0
49,7
57,1
92,1
91.9
93,6
91.8
94,5
63,3
57.7
59,5

94,5
92,47
B7.R
72.%
6345
57,3
56,7
59,4
S1,2
5049
5242
6041
96,2
95,4

95.4

95,6
93,5
93,9
68,4
56,9
57.2
59,6
61,6
5647
52.5
53.1
5545
98.6
96,2
96,9

12,5 129.7

9447
65,5
60,73

57.0

89,4
70,8
61,4
6247

96,9
94,4
97.0
71.8
63,2
66,43
55,3
66,2
59,8
53,4
51,7
60,4
90,1
97.5
99,3
111.2

89,4

69,4
62,8

62,9

93,2
92,4
97,7
74,9
63.6
61,0
68,3
68,3
61,7
52,8
58,5
65,6
95,2
99,2

11,4

129,3
88,6
64,5
59,9

57.8

89,2

92,9

91,6

71,9
63.7
62.2
65,3
65.0
62,1
50,1
59,1
65.1
92,6
95,7
1e0,2
102,4
88,90
65,8
59,6
57.9

83,8
92,1
93,7
71,5
63,2
64,8
63,1
T1.3
59,9
46,1
58,0
62,9
97.7

93,3

107,4
90,2
62,7
56,1
55,9

1,8 1,3
80,3 77,7
98,6 89,6
92,0 93,9
70,8 74,3
60,9 66,5
b, b6 64,3
6d,2 63,7
65,8 72,4
59,8 59,4
42,5 44,7
56,4 54,8
61,7 S7,8
94,8 92,2
B6.6 89,8
99,3 97,9

104,5 186,9
93,8 92,6
59,0 5944
56,2 53,6
54,3 52,1

73,5
89,2
91,2
72.5
65,1
63,4
60,9
65,5
58,2
41,6
52,8
53,8
91,9
91,6
96,9
102,6
90,3
S7.7
50,7
S1,3

71,1
88,7
87,4
74,5
62,3
61,3
55,4
62,4
56,6
38,6
49,8
48,4
87,4
92,5
95,3
100,4
86,3,
55,4
48,6
45,8



91-2

DIRECTIVITY ANGLE =

FILENAME

EGFR1S, M2}
EGFR1S,M22
EGFR1S,M23
EGFR15,M24
EGFR15,Ma5
EGFR15,426
EGFR1S,M27
EGFR1S5,428
EGFR15,429

EGFR15,410

EGFR1S,M11
EGFR1S,412
EGFR15,M13
EGFR15,M14
éGFRlS.HlS
EGFR1S,M16
EGFR15,M17
EGFR15,M18
EGFR15,M19
EGFR15,M22

122,5 deg
RECEIVE BETA 'SR
TIHE (deq) (m)
211 93534,99 5.2 20543
211 9354,02 4.8  208,3
211 9154,01 2.6 212.6
211 9154,71 2.3 427.2
211 9155.66 1.4 723.7
211 9155,85 1.1 882,9
21! 9156,59 2.9 1107.7
211 9157,37 . 2.7 1350.6
211 9158,89 2.6 1571.6
21: 9:58,88 0,6 1817,3
213 9158,89 8,5 1820.3
211 9158,92 9,3 1823,.3
211 9154,77 4,5 238.1%
211 93154,77 4,2 241.1
211 93154,78 2.3  243.6
21t 9:154,23 48,5 23.5
211 9154,23 48,8 23.4
218 9158,56 8.7 1422.1
211 9159,29 8,6. 1623,6

211108 2,18

]

1872,9

0osPL

100,6
102:2
104,7
88,5
78,9
77.1
76,7
78,6
73.3
66,5
68,8

71,1

183,8
186,6
188,1
112,9
126,4
78.8
65,8
71:2

2.10

8141
83,5
73,8
75,2
67,3
68,3
62,9
65,9
54,5
53,0
48,8
43,3
83,6
87.1
86,2
98,1

94,9

58,2

54,5

50,9

2e13

82,2
83,9
85,3
76,7
65.6
63,8
64,0
57,9
52,4
51,8
44,1
48,0

80,8

87,.5.

88,9
99,8
103,1
56,8
56,5
52,3

Q16

88,2
85,7
92,8
77,0
67,1
63,8
60,0
53,9
51,0
48,7
44,9
54,9
78,9
88,0
88,8
98,8
93,4
61,0
53,5
57,3

173 OCTAVE BAND CENTER FREQUENCIES (kH2)

2,20

91,3
88,2
95,4
67,5
63,6
65,2
58,9
52,6
49,6
5244
45,5
54,2
81,1
95,7
96,2
97.7
91.8
64,8
5243
62,3

0.25

9147
92,9
96,7
6641
S6.8
584%
58,3
5745
Usb, A
51,7
48,5
58,13
8844
97.8
98,4

94,9

914A

67,0
Suet

6241

0,32

93.8
89,0
9241
64,9
55,1
59,0
6041
56,9
50.5
55,4
Sd,1
Sdeb
97,5
98,9
99,7
92,3
88,4
66,8
S4,9

62,2

B.u0

93,8
94,0
91,5
69,9
61,9
68,6
58,3
61,5
55,0
5547
59,2
54,7
97,9
97.5
98,4
102,9
88,9
68,2
55,8
62,3

B.50

92,0
92.7

97.0°

74,9
66,1
68,8
56,2
61,5
55,6
54,3
58,7
59,7
93,1
97.3
97,5

104,4
88,0
66,9
53,7
63,0

2,63

87,4

90.2

95,4

76,1
71,4
66,6
57,9
6246
56,2
S2.1
59.9
59,2
90,0
97.2
”98.0
127,5
8745
6243
53,5
61,9

2.79

82,9
90,1
93,1
74,9
68,3
68,0
58,9
66,4
56,9
53,1
62,1
55,6
94,3
G6.4
96.5
11,9
87,3
6149
51,6

60,02

1.0

77,4
92,0
9046
79,2
65,8
65,2
59,9
66,3
55,6
49,8
S8,9
55,8
92,4
95,1
9743

" 98,6

85,8
56,8
50,5

61,4

1,3

76,7
90,6
93,6
81,7
67.5
64,7
58,6
66,2
55.6
47.5
57.7
52,3
93.0

93|5‘

96,6
102,2
86,7
57.8
48,8
58,4

1,6

73,4
9¢.0
94,3
79,5
66,4
66,3
59,0

63,7

2,0

. e
-----.----..---'...-.I--.-.---.--.----.---.-.----....-----.-..-..-.----.--
‘

71,7
88,5
88,9
72,1
6u,?
62,6
57,0
59,4
49,4
43,6
53,1
46,3
88,7
89,7
95,2
95,7
85,5
49,1
43,3
50,0



-

DIRECTIVITY ANGLE = 122,5 deg

1/3 OCTAVE BAND CENTER FREQUENCIES (kMz)

L)

FILENAME RECEIVE BETA SR 0SPL 0,10 2,13 Be16 2428 ©,25 0,32 0,42 0,50 0,63 2,79 1,0 §,3 1,6 2,0
TIME (deg) ' (m) L.

P mEa e n .~ . " e B O D B e R P P S PR
EGFR1b6,M01 21113155,13 10,6 205,80 98,3 86,3 89,5 88,7 92,3 89, 90,6 87.2 85,5 82,1 83,1 83,1 B1,3 81,4 79,5
EGFR16,M22 21313155,13 12,1 227.,7 98,0 82,7 88,6 B85.1 89,8 84,6 79,8 B2,1 88,8 89,5 91,6 88,7 82,2 83,4 87,4
EGFR16,M23 21113155.13 7.8 229,2 192:9 8A,4 84,8 88,0 89,6 9p,> 93,4 94,2 93,4 93,5 92,7 93,2 89,7 B8,2 85,1
EGFR16,MB4 21113155,84 4.9  425.5 89,5 75,5 75,9 7.4 74,8 74,9 72,1 76,3 79.4 79,8 79,3 81,7 81,9 77,6 74,7
EGFR16,M235 21113156481 2,9  722,3 81,0 63,2 65,5 63,5 6241 61,6 63,6 60,0 70,2 68,2 67,5 72,8 72,2 73.4 72,8
EGFR16,M06 21113157,81 2.4  880,@ 77,9 62,6 67.4 64,9 A:.s B1e1 b6el 6841 69,0 66,8 67,8 65,2 69,6 62,7 61.6
EGFR16,M07 21113157,76 1.9 1187.4 75,6 60,4 63,3 68,9 64,5 5649 51,2 58,3 62,7 59,0 58,8 68,9 62,6 63,8 59,3
EGFR16,M28 21113358,55 1,5 1358,9 77,5 68,6 59,9 57¢3 56,7 57,7 62,8 64,9 66,7 63,80 67,3 71,8 67,9 69,8 68,2
EGFR16,M39 21813159,29 1,3 1572,6 72,6 51,4 52,9 51,5 50,0 48,5 5248 59,6 62.2 64,9 60,1 58,7 62,0 61,1 56,3
EGFR16,M10 213143 2,89 1.2 1819,8 64,9 55,1 49,3 52,0 51,6 51,5 57,6 55.1 53,3 51,5 47,6 44,8 22,8 41,7 39,7
EGFR16,M11 211141 9,12 1.1 1822,1 68,0 48,2 58,3 43,2 45,4 47,8 47,5 49,6 55,4 56,3 57,7 55,1 54,8 51,9 06,2
EGFR16,M12 211141 2411 0.9 1825,8 78,5 45,7 45,5 48,1 56,0 5941 5347 6142 63,5 57,7 5142 5241 50,2 51,8 46,7
EGFR16,M13 21313155,87 9.3 2368 97.5 73.2 84,8 88,4 88,8 B4,5 92,7 99,8 87,1 B4,6 84,1 83,5 82,3 79,8 76,8
EGFR16,M14 21113155,88 8,9 239,6 98.4 83,0 87,3 89,4 89,0 89,5 90,8 91,2 89,3 .84,8 77.8 79.9 5“!1. 85.1 82,7
EGFR16,M15 21:138155,88 6,9 24i,2 101,5 83,5 87,0 89,3 89,9 91,2 92,1 93,2 90,8 91,8 88,9 ee}s e7.§ 86,8 85,5
EGFR16,M16 21113155,50 53,1 46,6 1080,1 93,6 90,3 92,7 89,8 88,7 63,4 81,8 84,9 91,6 87,1 84,8 83,9 B6,1 83,2
EGFR16,M17 21313155,54 53,2 46,6 98,2 89,7 89,8 91,7 92,@ 98,9 88,1 87,5 85,8 86,3 85,7 87,5 87,7 86,2 84,8
EGFR16,M18 21113859.66 1.5 1399,8 78,0 63,7 68,8 59,9 63,7 62,0 66,7 65,1 70,8 68,48 69,1 67,5 66,3 64,0 56,2
EGFR16,M19 211168 8,38 1,3° 1622,8 68,4 59,4 57,1 57,1 54,3 58,7 69,5 59,3 58,8 55,7 54,7 51,6 49,5 47,0 42,7
EGFR16,M28 211141 2,18 1,2 191241 78,8 57,7 58,5 55.6 56,2 5849 63,1 59,9 59,5 54,4 52,8 58,6 58,6 48,8 44,3



8L-2

DIRECTIVITY ANGLE =

FILENAME

RECEIVE
TIME

0sPL

8,10 0,13

1/3 OCTAVE BaND CENTER FREQUENCIES (kMz2)
2,16 0,20 2,25 0,32

0,402

2,50

0,63

Re79

1.2

1,3 1.6

2.9

EGFR17,M01
EGFR17,M22
EGFRLT,M33
EGFR17,M024

EGFR17,M25

EGFR17,M26"

EGFR17,M27
EGFR{7,M28
EGFR17,M09
EGFR17,M12
EGFRI7 M1
EGFR17,M12
EGFR17,M13
EGFR17,M14
éGFR!?,MiS
EGFR17.M16
EGFRY7,M17
EGFR17,M18
EGFRY7,M19
EGFR17,M20

21117836,15
21817136,16
21817836415
21117136,82
213117837, 74
21117137,91
21117138,62
21117139,38
21117140,07
21337:40,84
21317:40,85
21117340,86
21117136,.90
21817136,91
21117136,92
21117136,52
21:17136,59
21117140,52
21117141,19
213117141,98

122,5 deg

BETA SR

(dea)  (m)
18,6  214.1
12,1 216,8
v 7.9 218,18
5.8  433,0
3,8 727.6
2,5 883,6
2.0 1109,3
1,6 1351,0
1e4 1571.1
142 1815,7
1.2 1818,7
0.9 1821.6
9.1  246,5
8.7 249.2
6.9  252,7
56,9 45,2
56,9 45,1
1,5 1402,2
1,3 1620,2
142 1867.9

99,4
99;}
1908,5
98,3
81,7
75.6
774
78,5
71,8
68,7
64,4
71,3
101,2
99,9
104,48
118,3
108,5
79,8
75,8
78,5

86,2 88,2

B2,3 85,8
82,4 85,9
74,4 73,5
62,8 64,7
61,8 63,8
68,4 64,8
67,8 68,5
S6,3 57,5
52,7 51,9
53,2 Ub,T
48,7 47,5
78,7 88,6
83,5
82,8 92,1
9a.é 95,7
91,1

62,3

96,6
64,8
60,0 63,0

49,1 50,1

89,2 .

92,1
88,7
91,2
72,0
63,7
61,5
65,4
59,6
56,0
50.9
47,4
51,0
87,8
B7.4
89.0
88,7
92,1
6246
62,4

54,9

91,6 94,8

88,3 90,2
87.6 Bb,5
72,3 73,2
56,7 53,3
53,4 50.8
63;8

59,0

63,6
55,9
5143

52,5
S1.7
47.9
55,1

45,13
57.8
83,7 B7.a
89,5 88,7
92,2 91,71
96,0 189,0n
92,6 92,6

71.0

~
n
-
>

-3

64,6 61,

56,7 62,1

49,4

91,5
84,8
92.6
71,0
5648
5644
63.8
S441
52,4
52,9
49,0
53,7
94,7
92,4
98,4
114,0
85,5
71,1
6246
62,7

93,1
81,5
90,8
75.4
62,3
63,0
62,1
60,8
S7.4
52.8
S51.4
60,2
93,1
87,9
97,9
110,0
82,2
69,1
67,6
63,8

86,4
87,2
92,5
79.1
64,3
64,6
59,9
66,8
59,1
48,7
52,5
62,7
92,4
78,8
96,1

105,3

83,4
63,9
68,8
63,9

84,0
90,2

91,5

80,3
68,0
64,8
59,1
61,6
56,8
46,1
50,8
62,7
92,3
86,3
95,1

108,4
87,7
62,4
67,9

56,6

80,8
9P,
91,4
88,9
68,5
64,9
6146
68,3
57.5
T
53,9
57,3
92,1
98,7
94,4

104,2
88,4
58,1
61,9
53,4

81,3
87,9
88,7
82,5
66,7
62,6
63,2
63,2
55,0
43,0
53,3
54,2
90,47
92,4
92,3
iba,s
83,3
57,0
58,5
49,5

79,8 79,1

88,3 83,7
B6,5 84,6
83,5 77,2
66,8 61,2
64,7 64,8
63,2 58,5
61,3 65,2
55,8 54,1
43,28 41,9
52,7 50,7
52,1 49,4
88,5 85,2
86,2 84,8
91,6 90,7
103,6 1083,9
83,8 86,1
Sq.a' 56,49
58,3 55,5

' 58,2 4S,6

80,3
78,5
82,2
71,0
54,9
62,7
55,0
61,4
49,8
39,7
4,7
4u, 1
80,9
84,6
88,1
101,7
82,5
53,5
S1,0
43,0



6L-2

DIRECTIVITY ANGLE =

FILENAME

RECEIVE
TIME

122,5 deo

BETA
(deg)

SR
(m)

0SPL 0,10

013

1/3 OCTAVE BAND CENTER FREQUENCIES (kHz)

.25

2,32 2,40

2,50

1,9

1.3

1e6

2,0

-
Pranpiprprpnpnpnpnpgey e L L T T Y R P P R TR L R R L L L L L L L L AL L L L LD L AL DL PP T L DL L L LAl bl bl Ll L el b dobnd ot ol bbbt bl de b dd it of

EGFR18,M31
EGFR18,Ma2
EGFR18,M233
EGFR18,M24
EGFR18,M25
EGFR18,M26
EGFR18,M27
EGFR1B8,M28
EGFR18,M29
EGFR18,M10
EGFR18,M11
EGFR18,M12
EGF18,M13
EGFR18,M14
EbFR;B.Hls
EGFR1B8,M16
EGFR18,M17
EGFR18,M18
EGFR18,M19
EGFR18,M22

21:22158,28
21:20158,29
21:29158,29
21}20:53.96

21120159,89

21:213 B.06

211211 0,77
213211 1,53
213211 2,23
218211 2499
211211 3,29
21121t 3.01
21120259,02
21120359,04
21328859,03
21:20858,60
21320158,60
211218 2465
213211 3,30

218121t 4,412

13,1
9.6
7.5
4,8
2.9
2.4
1.9
1.6
1.3
1.2
1.2
2,9
8.7
8,3
6.4

57.0

57,1
1.5
1.3
1.1

216,
218,9
220,2
035;3
732,90
886,2
1112,
1353,8
1573,9
1818,6
1821406
1824,5
248,5
251,3
252,8
43,9
43,09
1402.8
1623,9
1870,7

100,6

99,4 84,5

IGR;S 86,0
103,9 80,8
94,3 74,7
87.5 71,4
85,2 62,2
76,7 62,1
83,1

75,3

65,9
54,6
68,3 52,6
66,9 58,5
Ti.7 44,1
101,@ 78,6
8S,4
108.,4 80,6
112,1 94.4
187.6

75.7

88,9
58,8
70.6 56,3

73,2 44,4

86,9
87.7
85,1
74,6
67,0
65,8
bU, U
71.3
58,2
53,8

50,7

S0.5
82,6
89,9
79,8
97,5
9?,3
65,6
68.7
61,2

2,16 - 0,20
91,1 91,4
87.7 88,8
89,4 98,5
743 13,7
65,9 6241
66,2 61,5
62,5 63,0
64,5 60,8
56,6 52,6
53,5 50,9
49.6 44,8
56,0 58,6
89,1 91,6
 B7.4 92,2
84,8 89,1
92,6 86,9
93,8 88,4
63,9 63,0
54,1 57,0
58,8 66,3

92,9
9147
Bbe7
T4,
6247
65,3
b4, n
5641
Su,a
51,6
43,4
57.9
85,4
92.m
88,3
97.3
83,8
61,2

614

(634

92,2 91.2
88.6 84,7
96,8 94,1
723 79,3
64,1 69,9
65,0 72,6
62,6 61,9
58,8

57.2

56.2
54,9
53,3

49,6

5.0
46,4
60,9 64,7
94,6 90,9
91,8 91,7
91,3 90,7
105,0 196,7
90,9 1090,6
59,3 61,2
64,3

58,8

63.“
64,0

86,0
84,9
97,8
83,8
75,4
72,0
63,4
64,3
60,3
50,1
54,6
63,5
91,3
90,0
90,9

103,7

102,6
64,2
60,1
58,5

2,63 0,79
84,2 T7.8
91,1 99,6
94,9 93,5
84,3 86,4
75,6 80,6
16,2 T77.4
65,1 65,3
66,4 65,8
61,2 60,0
45,9 46,3
53,8 53,2
62,2 56.9
92,4 91,8
82,6 7649
91,1 91,4
102,5 104,2
100,8 91,6
62,2 63,6
57.4 57.5
61,2 59,4

78,7
99,4
91,2
86,9
81.9
74,0
6546
68.6
61,2
45,9
S51e7
5S4
88,3
84,7
89.9

99,6

92,0
63,2
S3,6
S4,2

79.9
88,2
92.7
86,3
79.4
72,8
66,7
66,5
S7.3
45,9
5246
55.8
87.5
89,8

89,7

99.2
90,6

S57.5

52,8

58,3

78.5
86,7
88,7
80,7
75,9
70,8
60,5
65,3
54,5
41,8
49,9

46,7

85,1
‘87,6

87.6
97.3
95,2
Sa,4
49,02

50.8

78,0

81,7
87,1
72,4
70,2
67,8
57.8
59,6
50,8
39,8
45,2
45,3
82,4
84,1
89,1
96,7
91,7
52,5
46,1
4b, 6



0¢-3

DIRECTIVITY ANGLE =

FILENAME

EGFR19,M01
EGFR19,Ma2
EGFR19,M23
EGFR19,M24

EGFR19,M05

EGFR19,406

EGFR19,M27
EGF19,M28
EGFR19,Ma9
EGFR19,M1D
EGFR19,M11
EGFR19,M12
EGFR19,M13
EGFR19,M14
EGFR19,M15
EGFR19,M16
EGFR19,M17
EGFR19,M18
EGFR19,419
EGFR19,M20

RECEIVE
TIME

21125:58,45
21125358,45
21125158,43
21125159,89
211261 0,092
211261 0419
211268 2,90
211263 1,67
211268 2437
211263 3,15
211263 3,186
211261 3,16
21125159, 16
21:25859,17
21325159,16
21125159,05
21125159,085
211263 2,77
211261 3,47

211261 0,26

122,5 deg

BETA
(deq)

18,7
18,1
16,0
9.2
5.5
4.5
3.6 1
2.9 1
2,5 1
2,2
2.2 1
1.9 1
16,4
15,9
14,0
56,9
57.0
2.8
2,5 1
2,1 1

"~ SR

()

219.8
222,1
221.8
433.0
72645
882,5
128,2
3508,2
S570,5
B15,6
818,6
B21+3
250.6
253,90
253,1

82,9

82,9
398,9
619,3
867,4

1/3 OCTAVE BAND CENTER FREQUENCIES (kHz)'

0SPL 0,10 0,13 02,16 2,20 2,25 0,32 0,40 0,50 0,63 0,79

100,6
10{;1
103,4
91,1
80,8
84,8
86,02
7849
7346
69,1
66,9
75,5
{ee,t
100,90
96,7
112,7
107,46
81.4
81,1
73,9

88,2
85.3
86,3
78,2
67.7
64,2
66,7
63,1
58,4
59,5
59,1

51,4

77.4
78,8
72,3
85,0
96,0
62,0
61,8
58,7

85,5
84,4
82.2
771
70,5
68,4
68,2
63,6
54,0
S4.4
53,0
51.4

84,3

84,1.

80,0
82,3
91,2
67,5
64,4
63,0

89.5
83,2
91,1
771
64,3
64,4
71,2
63,7
55,0
56,8
55,0
56,6
92,3
88,5
79,4
89,1
81,8
73,4
69,8

66,1

88,9
77,8
87,5
7.4
64,7
63}5
7046
62,9
53,4
57.7
48,8
Sb,6
88,2
89,0
78,8
120,9
86,9
71,2
6844
59,9

o o
w n
. -

~N: >

Je

72,

f~3}

62,
5745
5649

S1.6

55|H'

93,7
90,2
85,2
103,7
94,1
T6.8
7148

624R

89,4
89,8
94,8
76,1
61,7
59,8
6643
58,8
56,3
57.5
51,4
61.8
92,2
88,5
86,41
104,84
19,5
74,0
69,6

65,4

91,4
93,8
95.5
Bi.0
62,9
52,6
6746
64,0
bi.48
5746
53,0
57,8
9241
85,0
88,2
99,14
101,2
YR
85,2

59,4

90,6
94,2
94,9
84,8
66,9
65,4
68,6
64,9
62,7
50,0
53,4
55,6
93,8
85,4
90,1

104,7

94,0

67,3
64,1
61,7

91,7
91,7

93,2

B4,3
71,5
68,9
69,7
6742
61.2
51,8
58,0
5646
92,8
98,2
89,6

103,7

102,3
64,4
6249
57,9

91,3
89.1
95.1
83,6
72.9
69.6
71,1
69,1
62,7
48,9
S6,7
53,7
92,9
93,9

87.6

123,6

96,9
63,5
61,3
58,8

1.0

89,3
91,6
91.6
78,3
69,8
68,7
64,2
69,0
59,9
48,9
55,3
51,9
92,0
92,9
85,5
99,6
92,8
68,1
60,7

55,4

1,3

88,9
9.1
93,7
72,9
69,2
67,8
65,4
68,1
59,7
u8,3
52,9
58,4

92,5

81,2
84,8
99,7

88,9
57.9
57.5
48,9

1,6

88,3
85,9
88,3
74,5
61,4
64,6
67,1
67,5

.57.2

46,5
51,2
45,4

89,2

85,2
‘83,3

97,4
99,4
Slyb
55,7
47,9

2,0

e -
parpepgrprer e T YT Y TY T T Y YY T R FY  FPY LY T L L L L R L L L L L L L L A L L I L L Ll L Ll ded ol dodald ddod

86,4
85,3
84,4
70,7
60,1
62,1
LI TR
59,6
51,9
39,7
44,6
ug, U
85,6
88,5
75,2
97,3
92,1
50,9
51,2
uS,6



R A

DIRECTIVITY ANGLE =

FILENAME

RECEIVE
TIHE

122,5 deg

BETA
(deg)

LR
{m)

osPL

.10 D13 0416

1/3 OCTAVE BaAND CENTER FREQUENCIES (kH2)

.20

2,25

8.32

2,40

0,459

0.63

.79

1.0

1.3

1.6

2,9

EGFR22,M21
EGFR23,M22
EGFR20,M23
EGFR2p,Ma4

EGFR20,M@5

EGFR20,M26
EGF20,M87
EGFR29,M28
EGFR22,M29
EGFR28,M10
EGFR22,M11
EGFR22,M12
EGFR28,13
EGFR28,M414
EGFR2@,M15
EGFR22,M16
EGFR2e,M17
EGFR20,M18
EGFR28,M19
EGFR2@,M22

21129140,24
21129140@,24
21129348,22
21129:40.84
21129141,73
21129141,91
21129:42,61
21129143,37
21:29144,05
21329:44,83
21129144,84
21129144,84
21129140,95
21129148,96
21129340,94
21829140,94
leaqxaa.éu
21129144,47
21129145,16
21129145,93

21,9
214
19.4
11.1
6eb
S.4
4,3
3.6
3.1
2.7
2.7
2.4
19.4
18,9
17,1
57.7
55.7
3.5
3,0
2.6

228,46
239,8
229,7
438,3
729,5
884,7
1109,7
1352,9
1573.7
1815,.,2
1818,2
1820.9
258,9
261.2
260,7
120.5
100.4
1399,9
1619,8
1867.3

100,6
99,3
102,4
89,3
82,1
81,7
82,2
86,1
69,8
66,4
65,9
10,7
102,3
102,7
95,8
187, 1
17,0
85,9

. 80,0

78,7

85,6
84,5
83.0
75,9
6746
62,7
69,9
64,5
58,2
57.2

53,4

uu,@
81,4
84,6
75,6
82,2
84,5
67,5
66,2
64,7

8649
85,4
79.9
7849
66,1

68,8
62,5
56,9
56.3
52.4
48,8
82,9
87,7
79,5
87.1
87,2
72,7
67,7

67,2

9241
83,3
89,4
75.3
66,8
64,1
1.7
59,2
52,8
58,9
54,4
58,3
91,3
85,7

80,4

83,2
82.8
1.1
68,9
68,2

88,4
78,6
88,4
72,8
63,5
66,3
68,3
61,6
51,1
55,8
50,6
59,0
88,9
86.0
83,4
82,9
83,1
75,7
72,0
70.0

90.2
8149
9244
72.5
65,4

bu,u
69,7
62,3
50,2
51,2
4s,a
57.9
9249
8244
83,9

93,5

87,0
86,4
90,9
75,6
69,8
66,4
69,5
1.6
53,4
54,2
4843
63,7
92.2
85,4
85,2
121,90

m 101,.5

77.0
The?
7243

88,5
92.6
93,1
79,1
69,5
66,4
70,2
7642
55,8
49,3
49,3

6543

93,1

93,2
86,8
104,2
102.1
77,5
68,5
65,9

90,6
94,8
96,0
83,3
70,5
67,2
67,8
77.5
57.9
50,8
53,9
62,2
93,2
97.5
87,1
97,1

96,6

75,2
66,5
62,9

9241
93,8
93,2
82,8
T4,4
69,3
71,1
79,3
58,9
50,7
S7.9
57.0
93,3
96,6
8646
96,0
96,4
75,9
64,7
65,9

90,0
84,3
91,9

' 80,8

70,8
69,02
71.8
79.2
57.8
51,7
58,7
55.8
92,2

93,0

87,8

95,9
97,4
68,9
60,1
62,6

86,2
85,6
98,6
76,0
67,5
71,4
69,8
77,4
5545
48,2
56,8
Su,2
91,3
91.9
85,6

91,9

93,6
65,1

54,4

86,1

85.6

9141
73,3
676
69,5
72,0
75,7
555
47,9
5666
54,98

93,0

90.9;
83,9 .

92,4
91,0
62,4

" 58,8
52,9

85,2
81,8
87,3
70,9
65,4
66,0
68,7

86,5
84,1
AS,7
69,5
59,8
50,1
bt
59,0
49,6
un,b
us,9
42,
83,1
8%,9

80,7

90,4
93,1
56,9
49,3
47,7



2273

DIRECTIVITY ANGLE "=

FILENAME

EGFR21,Me1
EGFR21,Ma2
EGFR21,M23
EGFR21,Ma4

EGFR24 M35 -

EGFR21,M36
EGFR21.M27
EGFR21,MD8
EGFR21,M29
EGFR21,M12
EGFR21,M11
EGFR21,M12
EGFR21,M13
EGFR21,.,M14
EGFR21,M15
EGFR21.,M16
EGFR21,M17
EGFR21.,M18
"EGFR21,M10
EGFR21,M20

RECEIVE
TIME

21133:13,89
21133:13,89
21133313,87
21133114,55
21133115,51
21133315,71
21133116,46
21133117,27
21133117,99
21133118,81
21133118,82
21133118,83
21:33114,62
21133110,62
21833114,60
21133114,55
21133114,55
21133118,38
21133119,12
21133119,93

122,5 dogQ
BETA SR
(deq) (m)
22,4 219.5
19,9  221,8
17,8 221,08
12,8  432,8
6.8 727.2
4,9  B88U,S
3,9 11116
3.2 1355,0
2.7 1576,8
2.4 1823,4
2.4 1825,4
2.1 1829,1
17,9  249,3
17,5  251,7
15,6  251,5
56,2 91,1
56,2 9142
3.1 1402,9
2,7 1624,7
2,3 1874,3

OSPL

100,8
99,9
103,4
96,5
83,4
85,9
79,0
87,7
71.8
65,3
64,8
73.8
102,2
102,0
94,9
111.0
98,8
80,5
81,4
77.4

0,18 0,13

81,0 85,3

82,3 80,8
83,0 78,9
75,8 77,1
63,8 66,5
66,9 65,1
68,8

65,3

66,2
64,8
58,5
52,4

56,8
52,5
51,9 49,4
52,2 52,3
78,2 79,6
84,4
75,5 178.4
8741

98,9

82,8
87.0
68,1 69,3
64,0 68,9

62,3 65,0

83,4

0416

92,5
B4eb
92,8
82,9
67,4
69,1
69,6
67,9
56,6
51,9
51,2
68,6
89,6
84,8
79,6
85,1
86,8
72,1
72,2
67,6

1/3 OCTAVE BAND CENTER FREQUENCIES (kH2z)

2,20 ©,2%

. X

99,9 838,

83.4

924>

81,1
88,6
7643 7641
66.3 65,9
663 68,5
6742

6944

66,8
64,1
521 55,7
55,3 51,8
48,5 48,5
61,8 63,3
85,5 92.9
B0.,9 77,9
84,5 83,9
9443 10146
84,2 Tbad
70,3 67,3
71,9 74,%

71,9 70,8

8,32 9,40
88,2 92,4
B7.6 95,5
92,8 94,1
Blel 87,7
63,8 67,1
69,4 T1,6
59.3 62,6
70,7 73.2
57,9 60,3
51,8 50,7
48,8 52,9
59,6 61,3
92,3 92,5
87,4 92,4
Bh,6 85,2
fou,1 98,3
81,4 90,1
68,1 68,6
75.9. 75,6
69,6 66,3

.50 D,63

92.2 92,3
95.5

93,9

92,9
91,8 89,9
70,3 69,2
76,0 79,1
65.6 66,8
77,8 79,6
51,9 62,8
51,5 49,8
54,1 56,4
63,6 60,8
95,1 95.6
94,8 92,1
85,9 86,0
101,8 1094,6
94,8 91,9
70,6 70,4
66,5 64,1

62,7 59,4

94,6

9.79

91.1
84,5
95,9
87,9
66,0
78,8
69,9
81,1
61,9
46,8
57,5
61,3
93,7
86,1
85,7
99,9
83,3
63,6
63,4

6“.0

1.0

86,9
86,3
92,7
83,7
66,2
79,0
69,4
80,1
61.8
45,9
54,6
58,1
89,8
92,8

83,4

97.5
83,3
60,8

58.0 -

56,9

1,3

84,2
84,2
91,7
82.2
67,0
7641
67,5
78,7
57,3
43,8
51,7
57,3
89,0
84,3

79.8

98,7
81,1
68,6
58,6
55,0

1.6

85,8
82,8
88,5
81,4
72,4
7247
66,0
74,3

'SS5,1

41,9
50,6
52,7
88,6

. 86,4

78,8
98,4
86,3
58,1
58,0
50,3

2.9

83,8
82,5
86,6

78,4

66,0
67,1
62,8
65,8
49,0
38,7
u4,s
47,2
86,0
82,2
74,6
94,7
82,0
52,5
51,6
46,1



DIRECTIVITY ANGLE =

FILENAME

. RECEIVE
TIHE

122,5 deg

8ETA

(deg)

SR
(m)

ospPL

0,10

2.13

2,16

1/3 OCTAVE BAND CENTER FREQUENCIES (kH2)

0.29

2.25

0,32

Q.49

0,59

0,63

€2-J

EGFR22,M21
EGFR22,M02
EGFR22,M23
EGFR22,M24
EGFR22,M25
EGFR22,426
EGFR22,M27
EGFR22,M28
EGFR22,M29
EGFR22,M10
EGFR22,411
EGFR22,M12
EGFR22,M13
EGFR22,M14
EGFR22,M15
EGFR22,M16
EGFR22,M17
EGFR22,M18
EGFR22,M19
EGFR22,M20

21136149,55
21136149,55
21136149,52
21136150,02
21136350,88
21136151,08
21136151,79
21136152,58
21836153,29
21136154,25
21136854,06
21136354,07
21136150,22
21136352,23
21136150,18
21136350,53
21336150,53
a1xzs:ss.éa
21136154,36
21336155,37

3407
34,1
32.6
1914
116
9.6
Te?
6,3
5.4
S0
5.9

4,7

314 -

31,0
29,5
57.7
5747
641
Se3

ll.b

26443
265.7
262.0
454,7
738,5
892,7
117,90
1358,4
1578,7
1838,9
1841,9
1844, 1
289,7
29143
288,2
178,3
178.3
1406,2
162646
1875,1

99,3
98,5
101.0
93,8
8341
86,3
82,3
77,9
70,4
69,8
68,9
75,2
100,4
99,5
92,4
187,5
104,5
79.1
77,3
78,8

78,1
78,2
78,6
73,1
67,6
68,7
62,0
62,0
58,1
58,6
57,4
58,5
78,9
69.9
71,7
73,8
84,4
65,8
63,2
63,3

83,8
76,8
89,9
75,6
69,3
70,8
70,3
63,3
60,1
52,5

56,2

62,1

. 79.8

69.5

77.6

84,7
77.8
70,1
61,7

63,8

88,0
78.3
89,1
72,0
67,4
71,9
68,4
65,2
60,0
62.1
57.0
65,5
86,0
82,9
8145
94,0
84,6
72,8
62,1
65,5

8743
85,1
91,1
76,0
64,3
67,5
65.3
64,3
57.3
61,9
55,6
67,2
86,8
90,2
81,5
95,6
93,2
69,3
66,1
69,3

88,4
9144
90,9
78,5
6743
69,0
59,4
68,5
53,9
59,

~31

54,0
65,8
91,1

93,0

f -1

82,

97,2

95.0
6845
67.§

70.0

89,6
94,2
9147
85,5
7442
T4e5
66,1
67,2
5545
5746
S51.2
66,0
90,1
91,5
83,6
93,3
9.8
65.8
T344

78,9

89,4
92,1
92,0
87,7
77.0
78,2
69,4
6741
58,7
55,7
54,9
6U,7
90,4
86,3
83,4
102,3
90,8
6741
70,2
70,2

88,9
85,1
92,5
85,6
75.4
79.9
72,8
71,4
62,2
56,@
57.4
61,4
94,0
92,5
82,6
95,0

99,8

63,5
66,4
69.5

91,2
90,1

93,14

78.“ ’

71,6
77,5
76,4
71t
60,8
57,7
60,3
59,2
90,0
87,3
83,0
120,7
94,7

63,0

59,7

63,4

Ae79

87.4
83.5
89,02
84,6
69,0
73,2
75.1
69,8
62,9
55,3
62,7
59,9
89,3

89,1

81,8

98,7
93,8
62,7
5746
62,6

1.9

85,6
83,3
86,5
82,0
67,9
69,8
63,3
66,6
S84
49,5
ST46
57.8
88,7
86,4
79,2

96,4

91,9
62,9
58,5
64,6

13 1.6
83,2 82,7
82,5 79,8
86,4 83,4
79,7 78,3
68,5 66,9
70,7 63,9
62,8 66,4
61,9 57,0
55,7 51,2
49,2 Wb,
56,0 49,1
57,7 52,8
88,4 86,2
85,5 - 83,4
78,8 7646
96,2 95,1
98,2 87,4
59,1 57,5

. 55,2 55,9
68,3 54,4

2,0

82,2
77,9
80,2
76,4
62,9
65.3
58,3
53,6
47,8
41,7
42,7
46,4
84,8
81,5
75,7
92,0
87,4
50,8
47,2

49,4



¥¢-3

DIRECTIVITY ANGLE =

FILENAME

RECEIVE
TIHE

122,5 deg

BETA

(deg)

0413

Balb

1/3 OCTAVE B8AND CENTER FREQUENCIES (kH2)

8,20

2,25

2.32

B.40

2,79

1.0

1,3

1,6

2.0

EGFR23,MY1
EGFR23,M22
EGFR23,M33
EGFR23,Mau
EGFR23,M05

EGF23,M26

EGFR23,MR7
EGFR23,M28
EGFR23,Mu9
EGFR23,M10
EGFR23,M11
EGFR23,412
EGFR23,M13
EGFR23,M14
EGFR23,M15
EGFR23,M16
EGFR23,M17
EGFR23,M18
EGFR23,M19
EGFR23,M20

21140312,57
21140112,56
21140812,52
2114p113,08
21140:13,99
21:4G6110,20
21342814,95
21140115,77
21:40116,51
21340117,34
21140317,35
21142:17,36
21160813,26
21140A313,26
21140113,22
21142113,53
'21343:13.53
211UB316,86
21140117,62
21302118,46

33.2
32.5
38.9
17.9
10,8
8,9
7.1 1
5.8 1
5.2 1
4.4 1
4,3 1
Ge1

S.7
“.9 4
4,2 1

. SR 0SPL 2,10
(€]
256.7 99,7 82,7
258.2 99,9 82,9
254,8 101,08 78,5
4S1,5 94,1 72,0
738,5 83,0 70,0
894,84 88,4 70,7
128,2 82,2 68,9
363,10 81,5 63,4
584,8 73,6 62,8
831,6 69,9 57,2
834,6 68,5 57,9
836,9 75,2 S7.3-
282,80 101,88 81,9
283.7 99,3 74,1
281,80 93,2 76,9
166.0 108,8 72,3
166,0 188,1 72,7
412,2 81,8 66,7
632,8 78,6 58,6
881,9 83,2 71,0

86,3
78,1
88,0
73,5
6647
69,5
7147
61.1
63,5
62,3
58,47
66,1

84,6

67.9.

7649
84,2
82,4
71,0
65,8
70,7

88,6
7546
88,2
78,6
66,1
73,0
72,2
62.9
63,9
60,9
57.0
6749
9.1
81.9
77,2
92,2
86,3
7646
72,0
17,8

88,3
81.3
89,0
70,9
65.9
eq;z
69,3
60,2
59,9
61,2
55,8
671
86,6
88,5
80,0
95,5
97,5
72.2
72,5
74,5

89,1
89,1
8944
7648
6943

73.4

9146
94,6
93,6
85,9
71.2
79,4
65,9
70,4
6246
S
53.2
64,9
92.3
92,5
87,2
93,2

91.8

74,9
6742
7241

92.2
91,5
93,7
89,3
75,1
82.8
71.8
74,1
64,0
58,5
55,9
65,5
93,1
YN
85,9
183,3

99,4

74,4
6b|3
75,5

B.50 0,63
91,7 91,2
88,0 91,2
9Uy1 91,7
85,4 79,8
78,5 74,4
81,3 79,2
69,7 69,9
75.9 75,7
62,6 65,5
56,3 56,8
57,9 68,4
61,8 59,9
9u,4 91,1
90,4 89,0
84,6 84,7
99,3 1e1,7
98,7 102,0
72,0 61,1
674 66,3
69,2 63,5

86,9
88,7
88,6
84,0
7141
73.2
67,6
74,7
64,9
57,3
61,2
61,2
92,1
89,0
82,5

99,8

98,9
63,9
56,7
63,5

8546
86,46
B6,5
77.3
71.4
73,4
65,1
71.3
60,6
52,8
S6,.7
57,0
90,0
85,3
79.9
96,5
95,6
61,9

58,4

62,02

84,0
83,1
83,6
79,3
72,4
75.7
59,1
64,7
57.4
50,4
51,0
53,3
87.9

83,6
79,6

95,1
93,9
67,5
62,3
59,7

82.2
81,9
82,9
7546
65,2
70,4
S6,3
63,0

. 55,4

“5.2
46,4
58,6

8&.2

88,2
7741

94,4
9u,3
59,5
S7.4
57,5

81,9.
79,3
81,2
73.7
61,6
67,0
53,3
61,4
47,8
41,5
42,5
44,4
89,5
82,0
72,8
89,9
91,8
54,6
49,6
51,2



62-0

DIRECTIVITY ANGLE =

FILENAME

EGFR24,MD1
EGFR24,M22
EGFR24,M33

EGFR24,Mad

EGFR24,M25
EGFR24,M26
EGFR24,M27
EGFR24,M28
EGFR24,M29
EGFI24,M10
EGFR24,M11
EGFR24,M12
EGFR24.,M13
EGFR24,M14
éGFRZQ."lS
EGFR2U,M16
EGFR24,M17
EGFR24,M18
EGFR24,M19
EGFR24,M22

RECEIVE

21343127,49
212:43:27,48
21143327, 44
21143127,94
21:u3:é8.75
21:032:28,92
21:43129,58
21143:302,31
21343232,98
21343131,.74
21143131,75
21343331,76
21143128,16
21143328415
21863128,11
21343128,38
21:43228,38
21143331,38
21143832,05
21143332,818

3ETA

(deq)

32.4
30,8
18,3
11.3

122.,5 deg

‘SR

1825.5
29649
298,6
295.8
172.8
172,8

{407.5

162641

1872.4

osPL

8.180

2,13

81,8

75.6
86,8
7549
675
68,7
72.2
66,1
61,8
63.4
60,7
67,7
84,5

T6.4.

85,9
72,8
83,5
701
64,1
78.7

2.16

89,8
73,3
B4,3
72.7
71,8
68,5
67,9
64,5
55,8
63,8
58.6
68,0
86,1
78,9
91.2
81,9
75.5
T4,
66,3
75;5

829

85,6
88,4
69,8
66,7
66,6
66,1
61,1
59,7
62,9
55,3
69,4
89,3
82,9
92,0
91,2
74,2
79.0
6645
72,4

9.28

2,32

939
9u, 1
94,8
99,4
74,0
75,4
6245
65,5
5747
68,1
59,7
70,8
88,6
91,8
97,5
99,1
87.1
7641
70,9

7446

P,40

9545
94,6
9344
88,5
78,2
82,9
66,3
66,8
59,9
67,4
69,1
75,1
91,5
92,6
95,9
94,8
93,1
74,6
72,7
71,5

2,509

91.9
88,5
9.7
86,9
82,7
7847
71.2
YAYL
64,0
66,4
69,6
66,5
90,3
83,7
94,2
92,4

93,6

75.1
68,7
68,2

.63

91.9

B9.6

98,4

81,3
82.3
80,7
72,5
7149
63,5
66,2
73.1
67.8
88,7
90,0
91,7
9745
85,3
73,2
66,6
67,6

173 OCTAVE BaAND CENTER FREQUENCIES (kH2)

B.79

91,3
86,2
B8.6
85,3
T7.4
7649
70,6
72,5
66,6
65,8
72,8
62,2
87.%
86,1
94,4
90,1
92,3
65,6
59,1
63,3

1.9

90,1
86,08
85,6
78,3
73,3
74,1
62,9
67,3
62.8
b4e7
67,0
60,1
87,4
89,8
93,9

98,9

83,3
61,5
56,7

64,9

1.3

90,7
84,9
86,7
81,5
73,7
7714
58,7
62,2
60,5
60,2
68,1
55,9

86.1 i

89,4

91,5

89,9

82,4

59,1
54,5

68.3

1,6 2.0
8a,9 89,1.
82,2 88,9
83,9 81,5
75.2 73,2
69,1 63,9
73,1 67,5
58,4 S1.3
6u,6 57.5
54,9 49,4
53,9 45,8
57,2 49,7
S2.2 49,9
éu.q 81,9
v86.8 85,4
92,2 88,8
87.9 87,3
77,9 19,4
61,6 S4,3
51,9 45,5
62,7 5343



9¢-3

DIRECTIVITY ANGLE &

FILENAME

EGFR25,4e}
EGFR25,M02
. EGFR25,M33
EGFR2S,M3u
EGFR25,M25
EGFR25,M3b
EGFR25,M27
EGFR25,M28
EGFR25.,M29
EGFR25,M12
EGFR25,M11
EGFR25,M12
EGFR25,M13
EGFR25,M14
EGFR25,M15
EGFR25,M16
EGFR25,M17
EGFR25,M18
EGFR25,M19
EGFR25,M22

RECEIVE
TIME

21148149,00
21148119,922
21148119,22
21148319,81
aaxae:ée.9a
\ 21348121,23
21:48822,.,02
21148822,91
21148119,62
21148119,55
21148119,54
21148319,55
21:48119,70
21148319,714
213u8119,72
21148818,892
21:148118,80
21148123,95
21148124,77
211uB125,67

-122,5 deg

BETA 'SR
(deg)  (m)
1,9 283,2
146  286,3
2.1 289,3
2,9 518,1
2,6  812,9
8,5 974.6
P4 1206,1
2,3 1454,0
2,3 1513,8
2.3 1731,9
8.3 1734,6
0.0 1737.,4
1.7 3iu.a
1.5  317.1¢
2,8  320.1
7.5 62,0
745 62,2
Pe3  1499.7
2.3 1725,3
2,2 1979,1

OSPL 0.18 0,13 0,16

793}
T6.1
95,2
80,5
96,3
96,4
70.7
68,7

69,7

68,1
67,1
73.4
91,8
88,3
86,8
98,8
98,1
6746
7361
67,9

68,3
64,8
80,2
70,5
78,1
771
5641
47,4
53,8
46,8
46,2
44,9
72,3
78,1
76,1
85,0
88,9
53,1
49,8

46,9

74,2
65,8
80,5
65,4
80,6
81,9
63,6
45,9
48,09
41,3
42,9

T U5,3

7.1

79.4.

74,7
84,0
87,9
49,5
48,4

5146

67,5
66,2
79,9
6744
76,5
76,1
54,1
44,8
46,5
46,6
43,1
45,7
73,9
77.8
73.9
82,6
85,5
51.9
47,3
53.0

1/3 OCTAVE DAND CENTER FREQUENCIES (kHz)

0,20

67,3
62,7
81,1
68,0
70,8
69,7
S1.6
46,0
45,3
5845
42,3
54,7
75,9
7646
7541
84,6
86,9
55,5
54,5
54,2

2,25

6745
5649
80.%
6249
73,0
71,5
50,6
43,7
43,1
46,2
48,3
55,7
81,n
751
7648
BS.4
BT.6
53,6
64,1

63,2

2.32

64,3
55,0
83,5
63,4
73,3
74,8
45,4
50,8
44,7
54,8
51.7
L!.Q
81,1
T7.1
76.7
87.9
87.9
S4,7
6346
58,4

0,40

57,7
56,7
85,3
64,2
80,2
80,8
48,8
55,5
49,7
60,1
52,5
66,0
82,8
72.3
77.4
92,9
89,5
54,5
61,2
56,0

0.50

5743
57,5
86,5
70,2

85,9

84,9
53,3
62,2
S4,1
55,8
53.4
64,5
82,9
73.6
73,9
89,9

T92,.1

57.6
62,0
57.1

0,63

54,8

S6,0

84,8

67,9
87,6
88,@
53,8
58,5
56,8
54,8
59,4
68,0
83,5
70,6
69,7
86,8
91,6
56,3
64,4

53,0

2,79

53.4
57,9
82,7
64,3
88,9
88,8
56,6
58,4
S7.4
51,8
62,1
60,5
82,8
71,4
68,9
84,0
87.7
52,3
58,8

46,5

1.0

53,8
85.5
85,1
62,6
89,3
89,9
5747
58,4
55,7
48,7
55,9
58,5
79,5
70,7
69,1

" 85.14

85,7
51,4

56.@

46,8

1.3

S51.8
54,8
85,8
65,6
89,3
88,6
55.2
63,4
55,8
52,0
50,7
S55.5
80,5

73.2 .
71,3
84,1

86,1
as,2
58,8

43,6

1,6

53,4
54,4
85,3
68,1
83,9
79,2
50,7
57,9

42,8
64,7
47,0
79,1
73,4
72,7
81,8
86,1
4s, o
46,7

42,2

2,8

> o
..-.-.-.-.-----p-.---.--.------IF----.-n---------...--Q..-----------q---.--.-.---------.-----.---.-.-..-..-----.-
'

51,0 .
52,2
88,2
61,2
7641
70,7
47,5
46,3
43,7
39,4
41,0
44,2
74,4
71,6
67,3

81,1

84,9
41,1
45,2
37.6



Crz-9

DIRECTIVITY ANGLE =

FILENAME

RECEIVE
TIME

122,5 deg

BETA

(deg)

ASR
(m)

osPL

.12

0,13

2,16

1/3 OCTAVE BaND CENTER FREQUENCIES (kH2)

0.20

9,25

2,32

2,40

.50

D63

2,79

1,0

1,3

1e6

2.@

EGFR26,M21
EGFR26,M22
EGFR26,M23
EGFR26,M24
EGFR26,M25
EGFR26,M06
EGFR26,M27
EGFR26,M28
EGFR26,M29
EGFR26,M12
EGFR26,M11
EGFR26,M12
EGFR26,M13
EGFR26,M14
EGFR26,M15
EGFQ?&.be
EGFR26,M17
EGFR26,M18
EGFR26,M19

EGFR26,M20

21152121,06
21:52121,928
21152321,09
21152121,77

21152122,72

21152122,87
21152123,59
21152124,35
21152125,05
21152125,82
21152125,83
21152125,84
21152121,86
21152121,85
21152121,86
21152121,16
21152121,16
21152125,50
21152126422
21152126,98

2.8
2.4
2,3
1.2
Qe7

2,3
9,3
2.3
2.0
2.4
201
2.3
576
5746
P.4
0.3
0,3

213,8
216,8
219.6
435,3
732.9
887,3

1113,3

1355,3

1575,6

1822,3

1823, 4

1826,5
246,8
249,8
252,6

1141
11,1

1404,4

1624,6

1872,5

95,1
97,0
108,6
85,5
78,1
78,9
72,8
70,3
66,1
63,9
65,2
72,8
97,6
102,1
102,1
126,6
102,5
76,8
73,2
78,5

86,5
86,9
84,7
79,2
55.5
S5S,6
61,7
49,6
47,8
45,9
Q4,6
46,9
80,4
88,4
79.4
98,4
94,9
64,3
62,8
60,5

82,1
83,0
79,6
78,2
59,8
61,6
59,7
53,4
54,4
53,6
48,6
54,7
79,0
84,2

87,9

105,2
92,9
6746
62,0
54,5

81,2
80,8
82,3
72,0
50,1
54,1
55,4
45,9
48,9
48,1
44,5
59,5
79,3
86,9
90,1
134,6
94,4
68,6
61,8
54,4

82,6
811
87,2
6245
50,5
52,6
52.8
47,6
48,4
51,8
43,1
59,1
84,2
87,8
88,0
108,7
95,0
63,3
60,4

57,5

81,9
80.0
90.A
STe1
52.5
5045

5S4,

Y

4s,

o

43,
4B,k
Uieh
59,3
84,7
9.9
92.9

115.6
92,9
6643
6246

6244

84,7
81,3
93,6
59,1
56,2
5649
52,6
49,7
48,9
5043
44,4
60,4
86,6
93,8
95,1
12143
92,2
6746
64,9

62.1

87,5
84,2
95,2
68,9
64,0
64,0
5241
56,8
52,7
54,0
52,6
63,1
89,7
92,1
94,2
118,9
89,1
69,1
63,0
62,0

83,2
82,8
91.3
67,3
67,5
6746
54,8
59.9
53,7
48,9
52,4
64,0
9.1
92,5
92,3
115,4
.88,8
66,4
63,6
62,6

79,3
84,0
84,5

72.8°

T1.8
69,7
59,6
63,3
56,0
49,6
54,8
64,5
87.5
87,3
89,2
114,9
89,9
62,7
63,6

61,4

74,4
83,3
89,8
77.0
74,8
73,8
64,2
64,9
58,8
59,5
60,7
66,0
86,2
87,1
89,3
112,3
88,0
62,3
62,3
56,0

73,9
85,3
84,2
76,2
68,9
71,8
64,4
62,6
56,5
45,2
54,7
57,2
83,2
82,1
90,6
111,48
88,5
57,0
53,4
51,6

73,9
. 84,3
88,2
75.2
69,2
69,5
57.5
58,7
56,3
48,3
56,9
52,3
87.8
77.7
89,5
113,3
88,1

55.0

5246
50,3

72,1
85.6
85.0
74,4
62,5
65,2
59,1
52,7
52,6
43,1
47,1
48,1
82,2
74,7
99,5
11,7
86,9
58,1
51,6
48,0

71.0
84,9
82,5
69,5
56,7
58,6
52,1
45,1
45,7
38,2
36,9
44,7
81,7
80,0
88,2
112,60
86,3
51,8
47,5

41,9



8¢-0

DIRECTIVITY ANGLE =

FILENAME

EGFR2T,M31
EGFR27,M22
EGFR27,M233
EGFR27,M24
EGFR27.,M25
EGFR27.M26
EGFR27,M27
EGFR27,M08
EGFR27,M29
EGFR27.M12
EGFR27.M11
EGFR27,M12
EGFR27,M13
EGFR2T,M14
EGFR27,M15
EGFR27,M16
EGFR2T,M17
EGFR27,M18
EGFR27,M19
EGFR27,M20

RECEIVE
TIME

21:55:43,57

"21355143,58

21355343,58
21155144,24

21155845,14

21155245,31
21155146,31
218155346,75
21155147,43
21355:48,48
21155348,19
21355148,29
21355144,32
21855:44,33
21155144,32
21155143,75
21155343,76
21155147,85
21155248,53
21:155349,28

122,5 deg

BETA

(deg)

6e3
5,9
3.8
3,0
1.8
1e8
1,2 1
1.0 1
2.8 1
2,7 1
2.7 1
2,5
5.5
5.2
3.3
57,5
57.5
2.9 1
2.8 1
2.7 1

LL
(m)

215,45
218,3
220,5
435,4
729,7
885,2
119,4
351,4
57049
814,8
B17.8
820.8
248,65
251.5
253,7

26,9

26,9
401,09
622.4
86743

osPL

0,10 0,13 0,16 0,20

1/3 OCTAVE BAND CENTER FREGUENCIES (kHz)

2,25

2,32

2,40

.79

1,0

98,7 78,2 B3,0 87,8 91,2 93,5

9743
102,3
91.6
77,0
76,2
70,5
7146
6749
61,9
61,3
74,8
1068,3
100,6
125,1
121.8
108,2
63,5
61,6
59.8

81,7

80,6

74,0
5641
59,2
58,6
52,8
52,2
47,9
06,9
42,3
bl,1
80,8
81,2
1eo,2
96,6
48,5
uB,2
47,9

82,1
80,7
70,7
60,9
59,8
63,9
49,8
49,0
44,3
41,0
51,7
74,4
84,2
84,6
96,5
99,5
43,6
44,5
46,5

82,9
79.5
67,9
59,9
58,9
52,7
45,0
47,6
49,7
43,9
53,7
84,0

.85,6

86,8
93,0
98,0
45,6
45,9

42,9

89,3 89,4

89,9 95.4
66,7 68,9
56,4 56e8
57,4 55,8
51,4 50,2
44,7 47,8
50,2 51,7
51,4 5247
43,8 G6.%
55.1 Stk
93,8 90,1
92,9 91,9
92,2 94,0
105,08 112.0
96,8 95,0
44,4 44,0
63,3 U2.9

42,3 43,3

93,9
g8a,9
97.0
68,7
58,8
57,9
50,58
54,7
47,8
49,2
42,5
6046
84,7
9245
95,8
115,5
89,1
4g, 7
uy,3
42,3

30,8
85,0
95,0
75.9
66,9
65,1
52,7
58,4
53,6
48,0
4u,4
67.2
93,2
94,5
98,5
112,7
95,9
47,5
43,7

44,9

2,50 2,63
85.3 79,0
82,2 63,2
88,3 92.2
82,0 83,7
69,1 70,3
65,3 69,4
53,8 56,9
59,4 61,7
53,6 56,7
42,3 62,4
46,6 U9,1
$8,2 64,4
89,3 92,2
92,8 82,8
95.3 94,1

129,8 112,6

192,92 103,7
45,7 45,3
48,5 42,4
45,6 43,6

75.8
83,4
88,5
8241
68,2
63,9
63,1
64,8
58,2
42,4
50,2
59,7
88,3
79,2

95.2 °

107,2
99.9
43,7
40,6
41,7

76.4
85,9
86,1
84,1
68,4
6642
55,8
65,6
56,1
43,9
51,8
58,1
88,9
86,4
92,8

189,3
92,1
43,2
39,2
41,4

1.3 1,6 2,0
TU9 76,0 76,8
85,6 83,8 79,7
Bb.b6 86,7 84,0
83,9 81,6 75,4
68,7 61,4 56,6
68,3 62,1 55,1
S6,2 52,4 46,4
68,7 52,2 47,4
50,8 49,5 44,5
42,8 48,8 35,7
49,7 45,1 37.9
S6,3 49,6 44,0
87,0 86,2 81,2
99,t 89,3 82,0
91,9 92,2 90,0

109,84 107,6 106,9
95.3 92,2 92,7
434 41,6 42,3
39,8 39,8 38,0
42,1 39,3

39.1



‘62-0

DIRECTIVITY ANGLE =

FILENAME

RECEIVE
TIME

122,5 deg

RL!
(m)

osPL

B.10

0¢13

Q.16

1/3 OCTAVE BAND CENTER FREQUENCIES (kMz)

2,28

2.25

2,32

Q.40

8,58

2,63

2,79

1.0

1.3

1eb

2,0

EGFR28,M21
EGFR28,M32
EGFR28,423
EGFR28,M04

EGFR28,M25

EGFR28,M26
EGFR28,Ma7
EGFR2B,M28
EGFR28,M29
EGFR28,M10
EGFR28,M1¢
EGFR28,M12
EGFR28,M13
EGFR28.M14
EGFR28,M15
EG?RZB.Wlb
EGFR28M17
EGFR28,M18
EGFR28,M19
EGFR28,M20

22122130, 00
22122132,02
22122130,09
22122132.90
22122148,70
22:22148,02
22:122:148,00
22122138,00
22122132,00
22:122139,09
22122132, 00
22122132,00
2212212922
22122129400
22122129,99
22122129,20
22122129,02
22122135,90
22122135, 00
22122135,08

3ETA
(deg)
2.1
2.0
“Beb
2.9
2,0 1
2,2 1
g.2 1
2,0
2.8 2
2.8 2
2,8 2
“2,2 2
0.1
20
*3,6
2.9
2,09
2.0 1
0,8 2
0,0 2

755,6
758.6
76147
974,5
26646
438,2
66145
900,6
118,3
36043
363,3
366,4
753,7
75647
759,8
510,90
512,0
899,90
116.8
362,80

84,9
8544
88,8
83,1
73,5
73,5
71,9
72,2
73,3
71,1
65,9
62,41
96,8
101,6
1982,5
105,7
1085,5
96,8
94,9
92,5

77.6
7747
72.9
75,8
61,8
61,7
58,0
56,8
57.8
S4,5

47|1 ’

41,8
85,7
86,5
86,6
89,6
89,8
78,9
78,4
775

75.0
74,3
68,5
7.7
55,2
5544
63,4
54,5
55,3
52.6
44,7
47,5
88,2

90.1 .

90,9
91,6
91,3
84,2
83,5
84,1

71.9
72,8
73,8
62,0
46,2
45,5
48,6
47,3
49,3
5241
41,3
50,5
89,5
91,7
92.3
92,7
92,7
89,8
88,4
87,9

69,3
68,0
76,8
59,7
45,8
45,6
46,6
44,3
50,6
52,6
39,3
49,7
86,7
91,9
92,7
95,1
95,2
91,0
89,8
87,9

6649
65.7
76.9
5747
L4,.7
ag,.s
4s,§
42,6
44,5
5249
42,3
S3.1
83,5
92,7
93,5
97.5
97,3
90.0
86,4

8244

65,0
6141
7545
55,1
47,9
47,3
41,2
4ue2
47,6
S51.7
42,1
5143
83,41
94,4
95,7
97.1
96,4
86,0
8m, 1
74,5

88,2
65.8
76,9
58,9
52,1
52,3
46,3
47,4
52,3
55,7
49,8
50,5
83,8
93,3
94,5
97,2
97,4
87,7
79,2
71,8

65,7
66,4
75,5
6746
55,1
54,6
48,7
52,7
54,8
56,7
5646
51,9
86,2
92,7
93,5
97,5

97,43

79.9
67.9
62.2

6743
72,4

78,7

Ti.1
58,4
58,4
52,4
55,4
58,4
56,5
58,0
47,5
88,8
88,2
89,5
96,0
96,0
73,1
62.3
57,3

68,9
75.6
79.3
72,7
S6,4
56.3
51,6
$3,5
57,2
49,5
51,3
44,5
82,6
83,5
85,0
93,8
93,5
65.9
68,3
57.8

64,5
74,1
75,2
72,4
51,6
51,6
48,3
53,9
56,1
49,2
48,9
43,7
80,8
75,7
76.8
"88,0
88,4

60,5

55,9

5646

58,3
69,2
72.7
70.3
45,5
45,4
39,6
46,3
47,3
45,7
40,7

38,4

79.0
73,01
77.5

84,8
Bu,7
59,2
54,3
55,5

55,6
67,2
67,8
63,8
43,9
43,8
38,3

4146

40,3

un, 6
3641
30,7
75.9

71,3

76,7
81,9
81,7
58,5
53,6
53,0

55,8 .
65,4
65,4
53,7
39,8
39,7
35,4
38,8
37.0
34,0
38,2
26,8
67,7
65,5
68,4
15,1
75,3
57,1
51,5
51,9
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